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(57) A retractable in-line inkin^eoating apparatus 
can apply either spot or overall inklngfcoarlng material 
tc a plate anoVor a blanket on the first printing unit or on 
any consecutive priming unit of any rotary offset printing 
press, The Inking/coating apparatus is prVotafly mount- 
ed within trie conventional dampener space of any lith- 
ographic printing unft. The aqueous component of To 
flexcgraphic pnnting ink or aqueous coating material ia 
evaporated and dried by high velocity hoi air dryers and 
high performance heat and moisture extractors so that 
the aqueous or flexegraphic ink or coating material on 
a froshry printed or coaled cneet is dry and can oe dry- 



trapped on The nan printing unft, The inkino/coating ap- 
paratus includes dual cradles that support first and sec- 
ond applicator rollers (B6V67) so thai the inkino/coaiing 
apparatus can apply e double bump of aqueous/ftexo- 
graphlc or UV-eurable printing Ink or coating materia! to 
a plate on the plale cylinder (32). while simultaneously 
applying aqueous, flexographic or UV-cursble printing 
ink or coating manorial to a plate or a blanket on iho blan- 
ket cylinder (34) and thereafter onto a sheet as the 
sheet Is transferred through the nip between the blanket 
cylinder (34) and tne Impression cylinder (36). A triple 
bump is printed or coaled en the Feet printing unit with 
tfto aid of an impression cylinder Inklng/coalfng unit 
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Description 

Field of the Invention 

This invention relates generally lo sheet-fed or 
webfed, rotary offset lithographic printing presses, and 
more particularly, to a new and improved inking/coating 
apparatus for the in-line application of aqueous or flex- 
ographic printing inks, primer or protective/decorative 
coatings applied simultaneously to the plate and blanket 
of the first or any consecutive-printing unit of any litho- 
graphic printing press. 

Background of the Invention 

Conventional sheet-fed, rotary offset printing press- 
as typically include one or more printing* units through 
which individual sheets are fed and printed. After the last 
printing unit, freshly printed sheets are transferred by a 
delivery conveyor to the delivery end of the press where 
the freshly printed and/or coated sheets are collected 
and stacked uniformly. In a typical sheet-fed, rotary off- 
set priming press such as the Heidelberg Speedmaster 
line of^-presses, The delivery conveyor includes a pair ol 
endles&jehains carrying gripper bars with gnpper fingers 
which igirip and pull freshly printed sheets from the last 
impression cylinder and convey the sheets to the sheet 
delivery ^stacker. 

Stride the inks used with sheet fed rotary offset print- 
ing presses are typically wet and tacky, special precau- 
tions nfcUst be taken to prevent marking and smearing of 
the freshly printed or coated sheets as the sheets are 
transited from one printing unit to another. The printed 
ink on 0fe surface of the sheet dries relatively slowly and 
is easi^ smeared during subsequent transfer between 
printing .units, Marking, smearing and smudging can be 
prevented by a vacuum assisted sheet transfer appara- 
tus ah~ described in the following U.S. Patents; 
5,113,£S5; 5,127,329; 5,205,217; 5,228,391; 
5,243,909, and 5,419,254, all to Howard W, DeMoor©, 
co-inventor, and manufactured and sold byPnnting Re- 
search, Inc. of Dallas, Texas, U.S A. under its trademark 
B AC VAC™. 

In some printing jobs, offsetting is prevented by ap- 
plying a protective and/or decorative coating material 
over all or a portion of the freshly printed sheets Some 
coatings are formed of a U V-curable or water-dispersed 
resin applied as a liquid solution over the freshly printed 
sheets to protect the ink from offsetting or setoff and 
improve the appearance of the freshly printed sheets. 
Such coatings are particularly desirable when decora- 
tive or protective finishes are applied in the printing of 
posters, record jackets, brochures, maga2ines, folding 
canons and the like. 

Description of the Prior Art 

Various arrangements have been made for applying 



the coaling as an in-line printing operation by using the 
last printing unit of the press as the coating application 
unit. For example, U.S. Patents 4,270,483; 4,685,414, 
and 4,779,557 disclose coating apparatus which can be 
5 moved into position to permit the blanket cylinder of the 
last printing unit of a printing press to be used to apply 
a coating material over the freshly printed sheets. In U. 
S. Patent 4,841,903 (Bird) there are disclosed coating 
apparatus which can be selectively moved between the 
to plate cylinder or the blanket cylinder of the last printing 
unit of the press so the last printing unit can only be used 
for coating purposes. However, when coating apparatus 
of these types are being used, the last printing unit can- 
not be used to print ink to the sheets, but rather can only 
be used for the coating operation. Thus, while coating 
with this type of in-line coating apparatus, the printing 
press loses the capability of printing on the last printing 
■ unit as it is converted to a coating unit. 

The coaler of U.S. Patent 5,107,790 (Sliker et al) is 

20 retractable along an inclined rail for extending and re- 
tracting a coaler head into engagement with a blanket 
on the blanket cylinder. Because of its size, the rail-re- 
tractable coatercan only be installed between the last 
printing unit of the press and the delivery sheet stacker, 

2s and cannot be used for interunii coating. The coater of 
U. S. Patent 4,61 5,293 (Jahn) provides two separate, in- 
dependent coaters located on the dampener side of a 
converted printing unit for applying lacquer to a plate 
and to a rubber blanket. Consequently, although a plate 

30 and blanket are provided, the coating unit of Jahn's 
press is restricted to a dedicated coating operation only. 

Proposals have been made for overcoming the loss 
of a printing unit when in-line coating is used, for exam- 
ple as set forth in U.S. Patent 5,176,077 to Howard w. 

35 DeMoore (co-inventor and assignee), which discloses 
a coating apparatus having an applicator roller posi- 
tioned to apply the coating material to the freshly printed 
sheet while the sheet is still on the last impression cyl- 
inder of the press. This allows the last printing unit to 

40 print and coat simultaneously, so that no loss of printing 
unit capability results. 

Some conventional coaters are rail-mounted and 
occupy a large amount of press space and reduce ac- 
cess to the press. Elaborate equipment is needed for 

45 retracting such coaters from the operative coating posi- 
tion to the inoperative position, which reduces access 
to the printing unit. 

Accordingly, there is a need for an in-line inking/ 
coating apparatus which does not result in the Joss of a 

so printing unit, does not extend the length of the press, 
and which can print and coat aqueous and ffexographic 
in ks and coating materials simultaneously onto the plate 
and blanket on any lithographic printing unit of any lith- 
ographic printing press, including the first printing unit 

ss 

Objects of the Invention 

Accordingly, a general object of the present inven- 
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tion js to provide improved in King/coat in g apparatus 
which is capable of selectively applying ink or coating 
material to a pJaie on a pJaie cylinder or ink or coating 
material to a plate or blanket on a blanket cylinder 

A specific object of the present invention is to pro- 
vide improved inking/coating apparatus of the character 
described which "is extendable into inking/coating en- 
gagement wrth either a plate on a plate cylinder or to a 
plate or blanket on a blanket cylinder. 

A related object of the present invention is to pro- 
vide improved inking/coating apparatus of the character 
described which iseapableof being mounted on any lith- 
ographic printing unit of the press and does not interfere 
with operator access to the plate cylinder, blanket cylin- 
der, or adjacent printing units. 

Another object o1 the present invention is lo provide 
improved inking/coating apparatus of the character de- 
scribed, which can be moved from an operative inking/ 
coating engagement position adjacent to a plate cylin- 
der or a blanket cylinder to a non-operative, retracted 
position. 

' Sgll another object of the present invention is to pro- 
vide improved inking/coating apparatus of the character 
described, which can be used for applying aqueous, 
flexopaphic and ultra-violet curable inks and/or coat- 
,n 9 s Ja combination with lithographic, ffexographic and 
watef-fess priming processes on any rotary offset print- 
ing prfess. 

^Delated object of the present invention is to pro- 
vide improved, inking/coating apparatus of the charac- 
ter described, which is capable of applying aqueous or 
flexogiaphic ink or coating material on one printing unit, 
for e^fhnple the first printing unit, and drying the ink or 
coatirVg material before it is printed or coated on the next 
printing unit so that it can be overprinted or overcoated 
immediately on the next printing unit with waterless, 
aqueojjs, flexographic or lithographic inks or coating 
materials 

Yet another object of the present invention is to pro- 
vide improved inking/coating apparatus for use on a 
multiple color rotary offset printing press that can apply 
ink or coating material separately and/or simultaneously 
to the plate and/or blanket of a printing unit or the press 
from a single operative position, and from a single ink- 
mg/coating apparatus. 

A related object of the present invention is lo pro- 
vide improved inking/coating apparatus of the character 
described, in which virtually no printing unit adjustment 
or alteration is required when the inking/coating appa- 
ratus is converted from plate lo blanker printing or coat- 
ing and vice versa. 

Another object of the present invention is to provide 
improved inking/coating apparatus that can be operably 
mounted in the dampener space of any lithographic 
printing unit for inking/coating engagement with either a 
plate on a plate cylinder or a plate or blanket on a blanket 
cylinder, and which does not mlerfere with operator 
movement or activities in the interunit space between 



printing units. 

Summary of the Invention 

5 The foregoing objects are achieved by a retracta- 
ble, in-line inking/coating apparatus which is mounted 
on the dampener side of any printing unit of a rotary off- 
set press for movement between an operative (on-im- 
pression) inking/coating position and a retracted, disen- 
io gaged (off- impression) position. The ink-ing/coating ap- 
paratus includes an applicator roller which is movable 
into and out of engagement with a plate on a plate cyl- 
inder or a blanket on a blanket cylinder. The inking/coat- 
ing applicator head is pivotal ly coupled to a printing unit 
7£ by pivot pins which are mounted on the press side 
frames in the traditional dampener space of the printing 
unit in parallel alignment with the plate cylinder and the 
blanket cylinder. This dampener space mounting ar- 
rangement allows the inking/coating unit to be installed 
20 between any adjacent printing units on the press. 

In the preferred embodiment, the applicator head 
includes vertically spaced pairs of cradle members with 
one cradle pair being adapted for supporting an inking/ 
coating applicator roller in alignment with a plate cylin- 
2S der, and the other cradle pair supporting an Inking/coat- 
ing applicator roller in alignment with the blanket cylin- 
der, respectively when the applicator head is in the op- 
erative position. Because of the pivotal support provided 
by the pivot pins, the applicator head can be extended 
30 and retracted within the limited space available in the 
traditional dampener space, without restricting operator 
access to the printing unit cylinders and without causing 
a printing unit to lose its printing capability, 

When the inking/coating apparatus is used in com- 
35 bination wrth a flexographic printing plate and aqusous 
or flexographic ink or coating material, the water com- 
ponent of the aqueous or flexographic ink or coating ma- 
terial on the freshly printed or coated sheet is evaporat- 
ed and dried by a high velocity, hot air interunit dryer 
40 and a high volume heat and moisture extractor assem- 
bly so that the freshly printed ink or- coating material is 
dry before the sheet is printed or coated on the next 
printing unit. This quick drying process permits a base 
layer or film of ink, for example opaque white or metallic 
* s (gold, silver or other metallics) ink to be printed on the 
first printing unit, and then overprinted on the next print- 
ing unit without back-trapping or dot gain. 

The construction and operation of the present in- 
vention will be understood from the following detailed 
SO description taken in conjunction with the accompanying 
drawings which disclose, by way of example, the prin- 
ciples and advantages of the present invention. 

Brief Description of the Drawings 

B5 

FIGURE 1 is a perspective view of a sheet fed, 1 ro- 
tary offset printing press having inking/coating ap- 
paratus embodying the present Invention; 



40 



45 



SO 



15-JUN-1999 15: 42 FROM BIRD & BIRD 



TO 



90012149695941 P. 05/52 



EP 0 767 058 A2 



FIGURE 2 isa simplified perspective view of the sin- 
gle head, dual cradle inking/coating apparatus of 
the present invention; 

PI GU RE 3 is a schematic side elevational view of 
the printing press of Figure 1 having single head, 
dual cradle inking/coating apparatus installed in the 
traditional dampener position of the first, second 
and last printing units; 

FJGUR5 4 is a simplified side elevational view 
showing the single head, dual cradle inking/coating 
apparatus in the operative inking/coating position 
for simultaneously printing on the printing plate and 
blanket on the fourth printing unit; 
FIGURE 5 is a simplified side elevationai view 
showing the single head, dual cradle inking/coating 
apparatus in the operative position for spot or over- 
all inking or coating on the blanket of the first printing 
unit, and showing the dual cradle in king/coating ap- 
paratus in the operative position for spot or overall 
inking or coating on ihe printing plate of the second 
printing unit; 

FIGURE 6 is a simplified side elevational view of 
thjgsingl© head, dual cradle inking/coating appara- 
tuses FIGURE 4 and FIGURE 5, partially broken 
away, showing the single head, dual cradle inking/ 
ccJSing apparatus in the operative coating position 
arfcl having a sealed doctor blade reservoir assem- 
bly for spot or overall coating on the blanket; 
FIGURE 7 is a schematic view showing a heat ex- 
changer and pump assembly connected to the sin- 
glefhead, dual cradle inking/coating apparatus for 
circulating temperature controlled ink or coating 
material to the inking/coating apparatus; 
FlJ^RE 8 is a side elevationai view, partially bro- 
ke^ away, and similar to FIGURE 6 which illustrates 
an*ihernative coating head arrangement, 
FK^tlRE 9 is a simplified elevational view of a print- 
mcfSnit which illustrates pivotal coupling of the ink- 
ingfeoating apparatus on the printing unit side frame 
members; 

FIGURE 10 is a view similar to FIGURE 2 in which 
a pair of split applicator rollers are mounted in the 
upper cradle and lower cradle, respectively, 
FIGURE 11 is a side elevational view of a split ap- 
plicator roller; 

FIGURE 12 is a perspective view of a doctor blade 
reservoir which is centrally partitioned by a seal el- 
ement; 

FIGURE 13 is a sectional view showing sealing en- 
gagement of the split applicator roller against the 
partition seal element of FIGURE 12; 
FIGURE 14 is a view similar to FIGURE 8 which 
illustrates an alternative inking/coating embodi- 
ment; 

FIGURE 15 is a simplified side elevational view of 
a substrate which has a bronzed-tike finish which is 
applied by simultaneous operation of the dual ap- 
plicator roller embodiment ot FIGURE 14; 



FIGURE 16 is a side elevational view, partly in sec- 
tion, of a pan roller having separate transfer surfac- 
es mounted on a split fountain pan; 
FIGURE 17 is a simplified side elevational view of 

5 the dual cradle tnking/coaling apparatus, partially 
broken away, which illustrates an alternative inking/ 
coating head apparatus featuring a single doctor 
blade assembly, anilox applicator roller mounted on 
the lower cradle; and 

to FIGURE 18 is a side elevational view, partly in sec- 
tion, ol a single doctor blade anilox applicator roller 
assembly having separate transfer surfaces, and a 
split fountain pan having separate, fountain com- 
partments, with the separate fountain compart- 

is ments being supplied with different inks of coating 
materials from separate off-press sources. 

Detailed Description of the Preferred Embodiments 

20 as used herein, the term "processed* refers to print- 
ing and coating methods which can be applied to either 
side of a substrate, including the application of litho- 
graphic, waterless, UV-curable, aqueous and flexo- 
graphic inks and/or coatings. The term J, substrate B re- 

zs f©rs to sheet and web material. Also, as used herein, the 
term "waterless priming plate" refers to a printing plate 
having image areas and non-image areas which are ole- 
ophilic and oleophobic, respectively. "Waterless printing 
ink" refers to an oil-based ink which does not contain a 

30 significant aqueous component. "Ffexographie plate* 1 
refers to a flexible printing plate having a relief surface 
which is wettable by flexographic ink or coating material. 
"Flexographic printing ink or coating material" refers to 
an ink or coating material having a base constituent of 

3S either water, solvent or UV-curablc liquid. "UV-curab(e 
lithographic printing ink and coating material" refers to 
oil-based printing inks and coating materials that can be 
cured (dried) photomechamcally by exposure to ultravi- 
olet radiation, and that have a semi-paste or gel-like 

40 consistency. "Aqueous printing ink or coanng material- 
refers to an ink or coating material that predominantly 
contains water as a solvent, diluent or vehicle. A "relief 
plate" refers to a printing plate having image areas 
which are raised relative to non-image areas which are 

45 recessed 

As shown in the exemplary drawings, the present 
invention is embodied in a new and improved in-line ink- 
ing/coating apparatus, herein generally designated 10, 
for applying aqueous, flexographic or UV-curable inks 

$o or protective and/or decorative coatings to sheets or 
webs printed in a sheet-ted or web-fed, rotary offset 
printing press, herein generally designated 12. In this 
instance, as shown in FIGURE 1 1 the inking/coating ap- 
paratus 10 is installed in a four unit rotary offset printing 

55 press 12, such as thai manufactured by Heidelbcrger 
Druckmaschinen AG of Germany under its designation 
Heidelberg Speedmaster SMI 02 (40', 102cm). 

The press 12 includes a press frame 14 coupled at 
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one end, herein the right end, to a shoe: feeder 1 6 from 
which sheets, herein designated 5, are individually and 
sequentially ted into the press, and at the opposite end, 
with a sheet delivery stacker 20 in which the freshly 
printed sheets are collected and stacked. Interposed be- $ 
twoen the sheet feeder 1 6 and the sheet delivery stacker 
20 are four substantially identical sheet printing units 22, 
24, 26 and 28 which can print four different colors onto 
the sheets as they are transferred through the press 1 2. 
The printing units are housed within printing towers T1 , 10 
T2, T3 and T4 formed by side frame members 14, .15. 
Each printing tower has a delivery side 25 and a damp- 
ener side 27 A dampener space 29 is partially enclosed 
by the side frames on the dampener side of the printing 
unit. *5 

As illustrated, -the printing units 22, 24, 26 and 28 
are substantially identical and of conventional design. 
The first printing unit 22 includes an in-feed transfer cyl- 
inder 30, a ptate cylinder 32. a blanket cylinder 34 and 
an impression cylinder 36, all supported for rotation in 
parallel alignment between the press side frames 1 4, 15 
which define printing unit towers Tf, T2.T3 and T4. Each 
of the gjit three printing units 22, 24 and 26 have a trans- 
fer cylinder 38 disposed to transfer the freshly printed 
sheets, |rom the adjacent impression cylinder and trans- 
fer IhefTreshiy printed sheets to the next printing unit via 
an intejmnediate transfer drum 40. 

Thi'last printing unit 28 includes a delivery cylinder 
42 mounted on a delivery shaft 43. The delivery cylinder 
42 sup^brts the Freshly printed sheet 18 as it is trans- 30 
(erred ffibm the last impression cylinder 36 to a delivery 
convey&r system, generally designated 44, which trans- 
fers the4reshly printed sheet to the sheet delivery stack- 
er 20. Jp? prevent smearing during transfer, a flexible 
cove nrfig is mounted on the delivery cylinder 42, as de- 35 
scribedtnd claimed »n U.S. Patent 4,402.267 to Howard 
W. Deffeore, which is incorporated herein by reference. 
The fleS»le covering is manufactured and sold by Print- 
ing Research, Inc. of Dallas, Texas, U.S,A.> under its 
trademark SUPER BLUE® Optionally, a vacuum-as- *o 
sisted sheet transfer assembly manufactured and sold 
by Printing Research, Inc. of Dallas, Texas, U.S.A., un- 
der its trademark BACVAC® can be substituted for the 
delivery transfer cylinder 42 and flexible covering. 

The delivery conveyor system 44 as shown in FIG- 
U RE 2 is of conventional design and includes a pair of 
endless delivery gripper chains 46, only one of which is 
shown carrying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
fingers used to grip the leading edge of a freshly printed so 
or coated sheet ^& after it leaves the nip between the 
impression cylinder 36 and delivery cylinder 42 of the 
last printing unit 28. As the leading edge Is gripped by 
the gripper fingers, the delivery chains 48 pull the sheet 
away from the last impression cylinder 36 and convey £S 
the freshly printed or coated sheet to the sheet delivery 
stacker 20. 

Prior to reaching the delivery sheet stacker, tha 
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freshly printed and/or coated sheets S pass under a de- 
livery dryer 48 which includes a combination of infra-red 
thermal radiation, high velocity hot air flow and a high 
performance heat and moisture extractor for drying the 
ink and/or the protective/decorative coating, Preferably 
the delivery dryer 48, including the high performance 
heat and moisture extractor is constructed as described 
in U.S. Application Serial Number 08/1 16,711, filed Sep- 
tember 3, 1 993, entitled "Infra-Red Forced Air Dryer and 
Extractor" by Howard C, Secor, Ronald M. Rendleman 
and Paul D. Copenhaver, commonly assigned to the as- 
signee of the present invention, Howard W. DeMoore, 
and licensed to Printing Research, Inc, of Dallas, Texas, 
U.S.A., which manufactures and markets the delivery 
dryer 48 under its trademark AIR BLANKET™ 

In the exemplary embodiment shown in FIGURE 3, 
the first printing unit 22 has a flexographic printing plate 
PF mounted on the plate cylinder, and therefore neither 
an inking roller tram nor a dampening system is re- 
quired. A flexographic printing plate PF is also mounted 
on the plate cylinder of the second printing unit 24. The 
form rollers of the inking roller train 52 shown mounted 
on the second printing unit 24 are retracted and locked 
off to prevent plate contact. Flexographic ink is supplied 
to the flexographic plate PF of the second printing unit 
24 by the inklng/coating apparatus 10. 

A suitable flexographic printing plate PF is offered 
by E.I. du Pont de Nomours of Wilmington, Delaware, 
U.S.A., under its trademark CYREL®. Another source 
is BASF Aktiengesellschaft of Ludwigshafen, Germany, 
which offers a suitable flexographic printing plate under 
its trademark NYLOFLEX®. 

The third printing unit 26 as illustrated in FIGURE 3 
and FIGURE 4 is equipped for lithographic printing and 
includes an inking apparatus 50 having an inking roller 
train 52 arranged to transfer ink Q from an ink fountain 
54 to a fithographic plate P mounted on the plate cylinder 
32- This is accomplished by a fountain roller 56 and a 
ductor roller 57. The fountain roller 56 projects into the 
ink fountain 54, whereupon its surface picks up ink. The 
lithographic printing ink Q is transferred from the foun- 
tain rofler 56 to the inking roller train 52 by the ductor 
roller 57. The inking roller train 52 supplies ink Q to the 
unage areas of the lithographic printing plate P. 

The lithographic priming ink Q is transferred from 
the lithographic printing plate P to an ink receptive blan- 
ket 8 which is mounted on the blanket cylinder 34. The 
inked image carried on the blanket B is transferred to a 
substrate S as the substrate is transferred through the 
nip between the blanket cylinder 34 and the impression 
cylinder 36. 

The inking roller arrangement 52 illustrated in FIG- 
URE 3 and FIGURE 4 is exemplary for use in combina- 
tion with lithographic ink printing plates R It is under- 
stood that a dampening system 58 having a dampening 
fluid reservoir DF is coupled to the inking roller train 52 
(FIGURE 4), but is not required for waterless or flexo- 
graphic printing 
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The plate cylinder 32 of printing unit 28 is equipped 
wlih a waterless printing plate PW, Waterless printing 
plates are also referred to as dry planographic prrnting 
plates and are disclosed in the following U.S patents: 
3,910,187; Re. 30,670; 4,086,093; and 4,853,313 Suit- s 
able waterless printing plates can be obtained from 
Toray Industries, Inc. of Tokyo, Japan, A dampening 
system is not used for waterless printing, and waterless 
(oil-based) printing ink is used. The waterless priming 
piate PW has image areas and non-image areas which 10 
are oleophilic/hydrophilie and oleophobic/hydrophobic, 
respectively. The waterless printing plate PW is en- 
graved or etched, with the, image areas being recessed 
with respect to the non-image areas The image area of 
the waterless printing plats PW is rolled-up with the flex- is 
©graphic or aqueous printing ink which is transferred by 
tho applicator roller 66. Both aqueous and oil-based inks 
and coatings are repelled Irom the non-image areas, 
and are retained in the image areas. The printing ink or 
coating is then transferred from the image areas to an 20 
ink or coating receptive blanket B and is printed or coat- 
ed onto a substrate S. 

Peg some printing jobs, a flexographic plate PF or a 
waterlj^s printing plate PW is mounted over a resilient 
packing such as the blanket B on the blanket cylinder 25 
34, fof^xample as indicated by phantom lines in printing 
unit 2^of FIGURE 5 An advantage of this alternative 
embossment is that the waterless plate PW or the flex- 
ograpte plate PF aro resiliency supported over the 
blankefcylinder by the underlying blanket B or other re- so 
siJrentg^ckfftg. The radial deflection and give of the re- 
silient blanket B provides uniform, positive engagement 
between the applicator roller 66 and a flexographic plate 
or wat^fiess plate 

In^bat arrangement, a plate is not mounted on the 35 
plate Cylinder. 32; instead, a waterless plate PW is 
mounted on the blanket cylinder, and the inked image 
on the paterfess printing plate is not offset but is instead 
Transferred directly from the waterless printing plate PW 
to the slibstrate S. The water component of flexographic *o 
ink on the freshly printed sheet is evaporated by high 
velocity, hot air dryers and high volume heat and mois- 
ture extractors so that the freshly printed aqueous or 
flexographic ink is dried before the 'substrate is pnntod 
on the next printing unit. 45 

. Referring now to FIGURE 2. FIGURE 3 and FIG- 
URE 9, the inking/coating apparatus 10 is pivotalty 
mounted on The side frames 1 4, 1 5 for rotation about an 
axis X, The inking/coating apparatus 10 includes a 
frame 60, a hydraulic motor 62, a lower gear train 64, so 
an upper gear train 65. an applicator roller 66, a sealed 
doctor blade assembly 68 {FIGURE 6). and a drip pan 
DP, all mounted on the frame 60. The external peripheral 
surface of the applicator roller 66 is wened by contact 
with liqutdcoatrng material or ink contained in a reservoir ss 
70. 

The hydraulic motor 62 drives the applicator roller 
66 synchronously with the plate cylinder 32 and the 
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blanket cylinder 34 in response to an RPM control signal 
from the press drive (not illustrated) and a feedback sig- 
nal developed by a tachometer 72. While a hydraulic 
drive motor is preferred, other drive means such as an 
electric drive motor or an equivalent can be used. 

When using waterless printing plate systems, the 
temperature of the waterless printing ink and of the wa- 
terless prrnting plate must be closely controlled for good 
image reproduction. For example, for waterless offset 
printing with TORAY waterless printing plates PW, it is 
absolutely necessary to control the waterless printing 
plate surface and waterless ink temperature to a very 
narrow range, for example 24° C (75°F) to 27 & C (80* F) 
Referring to FIGURE 7, the reservoir 70 is supplied 
with ink or coating which is temperature controlled by a 
heat exchanger 71. The temperature controlled ink or 
coating material is circulated by a positive displacement 
pump, for example a peristaltic pump, through the res- 
ervoir 70 and heat exchanger 71 from a source 73 
through a supply conduit 75 and a return conduit 77. The 
heat exchanger 71 cools or heats the ink or coating ma- 
terial and maintains the ink or coating and the printing 
plate within the desired narrow temperature range- 
According to one aspect of the present invention, 
aqueous/flexographic ink or coating material is supplied 
to the applicator roller 66. which transfers the aqueous/ 
flexographic ink or coating material to the printing plate 
(FIGURE 7). wHjch may be a waterless printing plate or 
a flexographic printing plate. When the inking/coating 
apparatus is used for applying aqueous/flexographic ink 
or coating material to a waterless printing plate PW, the 
inking roller train 52 is not required, and is retracted 
away from the printing plate. Because the viscosity of 
aqueous/flexographic printing ink or coating material 
varies with temperature, it is necessary to heat or coot 
the aqueous/flexographic printing ink or coating material 
to compensate for ambient temperature variations to 
maintain the ink viscosity in a preferred operating range, 
For example* the temperature of the printing press 
can vary from around 60^ (15 D C) in the morning, to 
around 85°F (29°C) or more in the afternoon. The vis- 
cosity of aqueous/flexographic printing ink or coating 
material can be marginally high when the ambient tem- 
perature of the press js near 60" F (15*C), and the vis- 
cosity can be marginally low when the ambient temper- 
ature of the press exceeds 85* F (29°C). Consequently, 
it is desirable to control the temperature of the aqueous/ 
flexographic printing ink or coating material so that it will 
maintain the surface temperature of waterless printing 
plates within the specified temperature range. Moreo- 
ver, the ink/coating material temperature should be con- 
trolled to maintain the tack of the aqueous/flexographic 
printing ink or coating material within a desired range 
when the ink or coating material is being used in con- 
nection with flexographic 1 printing processes. 

The applicator roller 66 is preferably an aniiox fluid 
metering roller which transfers measured amounts of 
printing ink or coating material to a plate or blanket. The 
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surface of an anitox roller is engraved with an array of 
closely spaced, shallow depressions referred as "cells'. 
Ink or coalfng from the reservoir 70 flows into the cells 
as the anilox roller turns through the reservoir. The 
transfer surface of ihe anilox roller is "doctored" (wiped 
or scraped) by dual doctor blades 68A, 68B to remove 
excess ink or coating material. The ink or coating me- 
tered by the anilox roller is that contained within the 
cells The dual doctor blades 6SA, 680 also seal the sup- 
ply reservoir 70. 

The anilox applicator roller 66 is cylindrical and may 
be constructed in various diameters and lengths, con- 
taining cells of various sizes and shapes. The volumetric 
capacity of an anilox roller is determined by cell size, 
shape : and number of cells per unit area. Depending up- 
on the intended application, the cell pattern may be fine 
(many small cells per unit area) or coarse (fewer large 
cells per unit area) 

By supplying the ink or coating material through the 
inking/coating apparatus 10, more ink or coating mate- 
rial can be applied to the sheet S as compared with the 
inking roller train of a lithographic printing unit. Moreo- 
ver, cgffcr intensity is stronger and more brilliant because 
the aqueous or flexographic ink or coating material is 
applied at a much heavier film thickness or weight than 
can 6f applied by the lithographic process, and the 
aquedus or flexographic colors are not diluted by damp- 
ening^sbiution. 

Preferably, the sealed doctor blade assembly 68 is 
consujpted as described in U.S. Patent 5,176,077 to 
Howagt W. DeMoore, co-inventor and assignee, which 
is incorporated herein by reference. An advantage of us- 
ing a scaled reservoir is thai fast drying ink or coating 
material can be used. Fast drying ink or coating material 
can boused in an open fountain 53 (see FIGURE 8); 
however open air exposure causes the water and sol- 
vents jr£the fast-drying ink or coating material to evap- 
orate fgster, thus causing the ink or coating material to 
dry prejpaturely and change viscosity. Moreover, an 
open fountain emits unwanted odors into the press 
room When the sealed doctor blade assembly is uti- 
lized,' the pump (FIGURE 7) which circulates inkor coat- 
ing material to the doctor blade head is preferably a per- 
istaltic pump, which does not inject air into the feeder 
lines which supply the ink or coating reservoir 70 and 
helps to prevent the formation of air bubbles and foam 
within the ink or coating material. 

An inking/coating apparatus 10 having an alterna- 
tive applicator roller arrangement is illustrated in FIG- 
URES 10-13. In this arrangement, the engraved meter- 
ing surface of the anilox applicator rollers 66. 67 are par- 
titioned by smooth seal surfaces 66C which separates 
a first engraved peripheral surface portion 66A from a 
second engraved peripheral surface portion 66B. Like- 
wise, smooth seal surfaces 66D, 66E are formed on the 
opposite end portions of the applicator rolW 66 for en- 
gaging end seals 134, 136 (FIGURE 12) of the doctor 
blade reservoir. The upper applicator roller 67 has en- 



graved anilox metering surfaces 67 A and 67 B which are 
separated by a smooth seal band 67C. 

Referring now to FIGURE 12 and FIGURE 13, the 
reservoir 70 of the doctor blade head 68 is partitioned 
$ by a curved seal element 130 to form two separate 
chambers 70A, 70B, The seal element 130 is secured 
to the doctor blade head within an annular groove 132, 
The seal element 130 is preferably made of poly* 
urethane foam or other durable, resilient foam material. 
The seal element 130 is engaged by the seal band 66, 
thus forming a rotary seal which blocks the leakage of 
ink or coating material from one reservoir chamber into 
the other reservoir chamber Moreover, the seal band 
provides an unprinted or uncoated area which sepa- 
ls rates the printed or coated areas from each other, which 
is needed for work and turn printing jobs or other printing 
jobs which print two or more separate images onto the 
same substrate, 

Another advantage of the split applicator roller em* 
20 bodiment is that it enables two or more flexographic inks 
or coating materials to be printed simultaneously within 
the same lithographic printing unit. That is, rhe reservoir 
chambers 70A, 70B of the upper doctor blade assembly 
can be supplied with gold ink and silver ink, for example, 
2$ while the reservoir chambers 70 A, 70B of the lower doc- 
tor blade assembly can be supplied with inks of two ad- 
ditional colors, for example opaque white ink and blue 
ink. This permits the opaque white ink to be overprinted 
with the gold ink, and the blue ink to be overprinted with 
30 the silver inkon the same printing unit on any lithograph- 
ic press. 

Moreover, a catalyst can be used in the upper doc- 
tor blade reservoir and a reactive ink or coating material 
can be used in the lower doctor blade reservoir. This can 

3S provide various effects, for example improved chemical 
resistance and higher gloss levels. 

The split applicator roller sections 67A, 67B in the 
upper cradle position can be used lor applying two sep- 
arate inks or coating materials simultaneously, for ex* 
ample flexographic, aqueous and ultra-violet curable 
inks or coating materials, to separate surface areas of 
the plate, while the lower applicator roller sections 66A, 
66 B can apply an initiator layer and a micro-encapsu- 
lated layer simultaneously to separate blanket surface 

4 * areas. Optionally, the metering surface portions 66A ( 
66B can be provided with different cell metering capac- 
ities for providing different printing effects which are be- 
ing printed simultaneously. For example, The screen line 
count on one half-section of an anilox applicator roller 

so is preferably in the range of 200-600 lines per inch 
(79-236 lines per cm) for half-tone images, and The 
screen line count of the other half-section is preferably 
in the range of 100-300 lines per inch (39-118 lines per 
cm) for overall coverage, high weight applications such 

ss as opaque white. This split arrangement in combination 
with dual applicator rollers is particularly advantageous 
when used in connection with 'work and turn* printing 
jobs. 
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Referring again to FIGURE 8, instead of using the 
sealed doctor blade reservoir assembly 68 as shown in 
FIGURE 6, an open fountain assembly 69 is providad 
by the fountain pan 53 which contains a volume of liquid 
ink Q or coating material The liquid ink or coaling ma* 
terial is transferred to Lhe applicator roller 66 by a pan 
roi\er 55 which turns in contact with ink Q or coating ma- 
terial, in the fountain pan. If a split applicator roller is 
used. the pan roller 55 is also split, and the pan is divided 
into two pan sections 53A, 53B by a separator plate 53P, 
as shown in FIGURE 16, 

in the alternative embodiment of FIGURE 16, the 
pan roller 55 is divided into two pan roller sections 55A, 
55B by a centrally located, annular groove 59, The sep- 
arator plate 53P is received within and centrally aligned 
with the groove 59, but does not touch the adjoining roll- 
er faces. By this arrangement, two or more inks or coat- 
ing materials Qi . Q2 are contained within the open pan 
sections 55A, 55B for transfer by the split pan roller sec- 
tions 53A, 53B, respectively. This permits two or more 
flexographic inks or coating materials to be transferred 
to two separate image areas on the plate or on the blan- 
ket oHhe same printing unit. This arrangement is par- 
ticularly advantageous for work and turn printing jobs or 
other Jfrinting jobs which print two or more separate im- 
ages phxo the same substrate. 

Tffe frame 60 of the inking/coating apparatus 1 0 m- 
cludek r iide support members 74. 76 which support the 
applicator roller 66, gear train 64, gear train 65, doctor 
bfade Assembly 68 and the drive motor 62, The appli- 
cator ^ler 66 is mounted on stub shafts 63A, 636 which 
are supported at opposite ends on a lower cradle as- 
sembly 00 formed by a pair of side support members 
78, eoWhich have sockets 79, 81 and retainer caps 101 , 
103. Tfe© stub shafts are received in roller bearings 105, 
107 w|t£h permit free rotation of the applicator roller 66 
about its. longitudinal axis A1 (axis A2 in the upper cra- 
dle). The retainer caps 101, 103 hold the stub shafts 
63 A, 6g§ and bearings 105, 107 in the sockets 79, 81 
and hold the applicator roller 66 in parallel alignment 
with the pivot axis X. 

The side support members 74, 76 also have an up- 
per cradle assembly 102 formed by a pair of side support 
members 82, 94 which are vertically spaced with re- 
spect to the lower side plates 73, 80, Each cradle 100, 
1 02 has a pair of sockets 79, 81 and 83, 85, respectively, 
for holding an applicator roller 66, 67 for spot coating or 
inking engagement with the printing plate P on the plate 
cylinder 32 (FIGURE 4) or wlih a printing plate P or a 
blankot B on the blanket cylinder 34. 

Preferably, the applicator roller 67 (FIGURE 8, FIG- 
URE 9) the upper cradle (plate) position is an anilox roll- 
er having a resilient transfer surface. In the dual cradle 
arrangement as shown in FIGURE 2, the press operator 
can quickly change from blanket inking/coating to plate 
inking/coating within minutes, since it is only necessary 
to release, remove and reposition or replace the appli- 
cator roller 66. 
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The capability to simultaneously print in the flexo- 
graphic mode, the aqueous mode, the waterless mode, 
or the lithographic mode on different printing units of the 
same lithographic press and to print or coat from either 
£ the plate position or the blanket position on any one ol 
the printing units is referred to herein as the 
LITHOFLSX™ printing process or system 
UTHOFLEX™ is a trademark of Printing Research, inc 
of Dallas, Texas, U.S.A., exclusive licensee of the 
i° present invention. 

Referring now to FIGURE 14, an inking/coating ap- 
paratus 10 having an inking/coating assembly 109 of an 
alternative design is installed in the upper cradle posi- 
tion for applying ink and/or coating material to a plate P 
is on the plate cylinder 32. According to this alternative 
embodiment, an applicator roller 67R having a resilient 
transfer surface is coupled to an anilox fluid metering 
roller which transfers measured amounts of printing ink 
or coating material to the plate ft The anilox roller 111 
has a transfer surface constructed of metal, ceramic or 
composite material which is engraved with cells. The re- 
silient applicator roller 67R is interposed in transfer en- 
gagement with the plate P and the metering surface of 
the anilox roller 111. The resilient transfer surface of the 
applicator roller 67 R provides uniform, positive engage- 
ment with the plate 

Referring now to FIGURE 17, an inking/coating ap- 
paratus 10 having an alternative inking/coating assem- 
bly 113 is installed in the lower cradle assembly 100 for 
applying flexographic or aqueous ink and/or coating ma- 
terial Q to a plate or blanket mounted on the blanket cyl- 
inder 34, Instead of using the sealed, dual doctor blade 
reservoir assembly 68 as shown in FIGURE 6, an open, 
single doctor blade anilox roller assembly 113 is sup- 
plied with liquid ink Q or coating material contained in 
an open fountain-pan 117. The liquid ink or coating ma- 
terial O is transferred to the engraved transfer surface 
of the anilox roller 66 as it turns in the fountain pan 117. 
Excess ink or coating material Q is removed from the 
engraved transfer surface by a single doctor blade 68B. 
The liquid ink or coating material Q is pumped from an 
off-press source, tor example the drum 73 shown m FIG- 
URE 17, through a supply conduit 119 into the fountain 
pan 117 by a pump 120, 

For overall inking or coating jobs, the metering 
transfer surface of the anilox roller 66 extends over its 
entire peripheral surface. However, for certain printing 
jobs which print two or more separate images onto the 
same substrate, for example work and turn printing jobs, 
the metering transfer surface of the anilox applicator roll- 
er 66 is partitioned by a centrally located, annular un- 
dercut groove 66C which separates first and second 
metering transfer surfaces 66A, 66B as shown in FIG- 
URE 11 and FIGURE 18. 

The single doctor blade SSB has an edge 68E which 
wipes simultaneously against the split metering transfer 
surfaces 66A, 668. In this single blade, split anilox roller 
embodiment 11 3, it is necessary to provide dual supply 
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sources, for example drums 73 A, 73B, dual supply lines 
119A F H9B, and dual pumps 120A, 1208. Moreover, the 
founrain pan 117 is also split, and the pan 117 is divided 
into two pan sections 117A, 117B by a separator plate 
121, as shown in FIGURE 18. The separator plate 121 
is centrally aligned with the undercut groove 66C, but 
does not touch the adjoining roller faces. 

Although the single blade, split anilox applicator roll- 
er assembly 113 is shown mounted in the lower cradle 
position (FIGURE 17), it should be understood that the 
single blade, split anilox applicator roller assembly 113 
can be mounted and used in the upper cradle position, 
as well, 

According to another aspect of the present inven- 
tion, the inking/coating apparatus 10 is pivotally coupled 
on horizontal pivot pins B8R 90P which allows the sing!© 
head, dual cradle inking/coating apparatus 10 to bo 
mounted on any lithographic printing unit. Referring to 
FIGURE 9, the horizontal pivot pins 88R 90P are mount- 
ed within the traditional dampener space 29 of the print- 
ing unit and are secured to the press side frames 14, 
15, respectively. Preferably, the pivot support pins 88P, 
90P secured to the press side frames by a threaded 
fastest The pivot support pins are received within cir- 
cularqpenings 88, 90 which intersect the side support 
members 74, 76 of the inking/coaring apparatus 1 0. The 
horizontal support pins 8BP, 90P are disposed in parallel 
alignment with rotational axis X and with the plate cylin- 
der and blanket cylinder, and are in longitudinal align- 
ment ^th each other 

Pf^ferably, the pivot pins 8BR 90P are located in 
the dampener space 29 so that the rotational axes Ai , 
A2 of fee applicator rollers 66, 67 are elevated with re- 
spect \d the nip contact points N1 , N2. By that arrange- 
ment, khe transfer point between the applicator roller 66 
and afblanket on the blanket cylinder 34 (as shown in 
Fl GUFfE 8) and the transfer point between the applicator 
roller 66- : and a plate on the plate cylinder 32 (as shown 
in FlGCpE 5) ar © above the radius lines R1. R2 of the 
plate cylinder andthe blanket cylinder, respectively. This 
permits the inking/coating apparatus 10 to move clock- 
wise to retract the applicator roller 66 to an off-impres- 
sion position rslativ© to the blanket cylinder in response 
to a single extension stroke of the power actuator arms 
104 A, 1O6A. Similarly, the applicator roller 66 is moved 
counterclockwise to the on-impression operative posi- 
tion as shown in FIGURES 4, 5, 6 and 8 by a single re- 
traction stroke of the actuator arms 1G4A, 106A, respec- 
tively. 

Preferably, the pivot pins are made of steel and the 
side support members are made of aluminum, With the 
steel pivot pins and the aluminum Collar portion border- 
ing the circular openings 88, 90 forming a low friction 
journal By this arrangement, the inking/coaling appara- 
tus 10 is freely rotatabte c\ockv/\&e and counterclock- 
wise with respect to the pivot pins 88R 90P. Typically, 
the arc length of rotation is approximately 60 mils (about 
1 . 5 mm). Consequently* the inking/coating apparatus 1 0 



is almost totally enclosed within the dampener space 29 
of the printing unit in the on-impression position and in 
the off-impression position. 

The cradle assemblies 1 00 and 102 position the ap- 
5 plicator roller 66 in inking/coating alignment with the 
plata cylinder or blanket cylinder, respectively, when the 
inking/coating apparatus 1 0 is extended to the operative 
(on-impression) position. Moreover, because the inking/ 
coating apparatus 10 is installed within the dampener 
ro space 29, it is capable of freely rotating through a small 
arc while extending and retracting without being ob- 
structed by the press side frames or other part6 of The 
printing press. This makes it possible to install the ink- 
ing/coating apparatus 10 on any lithographic printing 
»5 unit. Moreover, because of its internal mounting position 
within the dampener space 29 v the projection of tho ink- 
in g/coating apparatus 10 into the space between print- 
ing units is minimal, This assures unrestricted operator 
access to the printing unit when the applicator head is 
in the operative (on-impression) and retracted (off-im- 
pression) positions, 

As shown in FIGURE 4 and FIGURE 6, movement 
of the inking/coating apparatus 10 is counterclockwise 
from the retracted (off -impression) position to the oper- 
ative, (on-impression) position. 

Although the dampener side installation is pre- 
ferred, the inking/coating apparatus 10 can be adapted 
for operation on the delivery side ot the printing unit, with 
the inking/coating apparatus being movable from a re- 
tracted (off-impression) position to an on-impression po- 
sition for engagement of the applicator roller with either 
a plate on the plate cylinder or a blanket on the blanket 
cylinder on the delivery side 25 of the printing unit. 

Movement of the inking/coating apparatus 1 0 to the 
operative (on-impression) position is produced by pow- 
er actuators, preferably double acting pneumatic cylin- 
ders 104, 106 which have extendable/retractable power 
transfer arms 104A, 106A, respectively. The first pneu- 
matic cylinder 1 04 Is pivotally coupled to the pressf rame 
1 4 by a pivot pin 1 08, andthe second pneumatic cylinder 
1 06 is pivotally coupled to the press frame 1 5 by a pivot 
pin 110. In response to selective actuation of the pneu- 
matic cylinders 104. 106, the power transfer arms 1Q4A, 
1 06 A are extended or retracted, The power transfer arm 
1 04A is pivotally coupled to the side support member 
74 by a pivot pin 112. Likewise, the power transfer arm 
106 A is pivotally coupled to the side support member 
76 by a pivot pin 114. 

As the power arms extend, the inking/coating appa- 
ratus 10 is rotated clockwise on the pivot pins 88 R 90P F 
thus moving the applicator roller 66 to the ofMmpression 
position. As the power arms retract, the inking/coater 
apparatus 60 is rotated counterclockwise on the pivot 
pins 88R 90R thus moving the applicator roller 66 to the 
on-impression position. The torque applied by the pneu- 
matic actuators is transmitted to The inking/coating ap- 
paratus 10 through the pivot pin 112 and pivot pin 114. 
Fine adjustment of the on-impression position of the 
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applicator roller relative to the ptate cylinder or the blan- 
ket cylinder, and of the pressure of roller engagement, 
is provided by an adjustable slop assembly 115. The ad- 
justable stop assembly 115 has a threaded bolt H6 
which is engagable with a bell crank 118, The bell crank 
118 is pivotally coupled to The side support member 74 
on a pin 1 20. One end of the bell crank 118 is engagable 
by thethreaded bolt 116, anda cam roller 122 is mount- 
ed for rotation on its opposite end. The striking point of 
engagement is adjusted by rotation of the bolt 116 so 
that the applicator roller 66 is properly positioned for ink- 
ing/coating engagement with the plate P or blanket B 
and provides the desired amount of inking/coating pres- 
sure when the inking/coating assembly 60 is moved to 
the operative position. 

This arrangement perrruts the in-line inking/coaling 
apparatus to operate effectively without encroaching in 
the inlerunit space between any adjacent printing units, 
and without blocking or obstructing access to the cylin- 
ders of the printing units when the inking/coating appa- 
ratus is in the extended (off- impression) position or re- 
tracted (on -impression) position. Moreover, when The in- 
line iniung/coating apparatus is in the retracted position, 
the doctor blade reservoir and coating circulation lines 
can be%ained and flushed auiomatically while the print- 
ing press is running as well as when The press has been 
stopped for change-over from one job to another or from 
one tyy© of ink or coating to another 

Substrates which are printed or coated with aque- 
ous flexographic printing inks require high velocity hot 
air for spying. When printing a flexographic ink such as 
opaquSwhit© or metallic gold, it is always necessary to 
dry thcrprinied substrates between printing units before 
overprSing them. According to the present invention, 
the waUt component on the surface of the freshly print- 
ed or coaled substrate S is evaporated and dried by high 
velocityjhot air interunjt dryer and high volume heat and 
mojstut^extractor units 124, 126 and 128, as shown in 
FIGURES, FIGURE 4 and FIGURE 5. The dryertextrac- 
tor unitlPl24, 126 and 128 are oriented to direct high 
velocity heated air onto the freshly printed/coated sub- 
strates as they are transferred by the impression cylin- 
der 36 and the intermediate transfer drum 40 of one 
printing unit and to another Transfer cylinder 30 and to 
the impression cylinder 36 of the next printing unit. 'By 
that arrangement, the freshly printed flexographic ink or 
coating material is dried before the substrate S is over- 
printed by the next printing unit, 

The high velocity, hot air dryer and high perform- 
ance heat and moisture extractor units 1 24, 1 26 and 1 28 
utilize high velocity air jets which scrub and break-up the 
moist air layer which clings to the surface of each freshly 
printed or coated sheet or web. Within each dryer high 
velocity air is heated as it flows across a resistance heat- 
ing element within an air delivery baffle tube, High ve- 
locity jets of hoi air are discharged through multiple air- 
flow apertures into an exposure zone Z (FIGURE 4 and 
FIGURE 5) and onto The freshly printed/coated sheet S 



as it is transferred by the impression cyirndor 36 and 
transfer drum 40, respectively. 

Each dryer assembly includes a pair of air delivery 
dryer heads 124D, 126D and 12SD which are arranged 

5 in spaced, side-by-side relationship. The high velocity, 
hoi air dryer and high performance heat and moisture 
extractor units 124, 126 and 128 are preferably con- 
structed as disclosed in co-pending US Patent Appli- 
cation Serial No, 08/1 32,584, filed October 6, 1 g93, en* 

to titled "High Velocity Hot Air Dryer", to Howard W, De- 
Moore, co-inventor and assignee of the present inven- 
tion, and which is incorporated herein by reference, and 
which is marketed by Printing Research, Inc. of Dallas, 
Texas, U.S.A., under its Trademark SUPER BLUE HV TM . 

is The hot moisture-laden air displaced from the sur- 
face of each printed or coated sheet is extracted from 
the dryer exposure £one Zand exhausted from the print- 
ing unit by the high volume extractors 1 24, 1 26 and 1 28. 
Each extractor head includes an extractor manifold 

20 124E, 126E and 129E coupled To the dryer heads 124D, 
1 26D and 1 28D and draws the moisture, volatiies, odors 
and hot air through a longitudinal air gap G between the 
dryer heads. Best results are obtained when extraction 
is performed simultaneously With drying. Preferably, an 

25 extractor is closely coupled to the exposure zone Z at 
each dryer location as shown in FIGURE 4. Extractor 
heads 124E, 126E and 128E are mounted on the dryer 
heads 124D, 126Dandl28D, respectively with the lon- 
gitudinal extractor air gap G facing directly into the ex- 

30 posure zone Z. According to this arrangement, each 
printed or coated sheet is dried before it is printed on 
the next printing unit. 

The aqueous water-based inks used in flexographic 
printing evaporate at a relatively moderate temperature 

3$ provided by the inlerunit high velocity hot air dryers/ex- 
tractors 124, 126 and 128. Sharpness and print quality 
are substantially improved since the flexographic ink or 
coating materia) is dried before it is overprinted on the 
next printing unit. Since the freshly printed flexographic 

40 ink is dry, dot gain is substantially reduced and back- 
- trapping on the blanket of the next printing unit is virtu- 
ally eliminated. This interunit drying/extracting arrange- 
ment makes it possible to print flexographic inks such 
as metallic ink and opaque white ink on the first printing 

*5 unit, and then dry-trap and overprint on the second and 
subsequent printing units. 

Moreover, this arrangement permits the first printing 
unit 22 to be used as a coater in which a flexographic, 
aqueous or U V-curable coating material is applied to the 

so lowest grade substrate such as recycled paper, card- 
board, plastic and the like, to trap and seal-in lint, dust, 
spray powder and other debris and provide a smoother, 
more durable printing surface which can be overprinted 
on^ the next printing unrt. 

ss A first down (primer) aqueous coaling layer seals- 
in the surface of a low grade, rough substrate, for ex- 
ample, re-cycled paper or plastic, and improves over- 
printed dot definition and provides better ink lay-down 



10 



15-JUN-1999 15=47 FROM a BIRD 



TO 



90012149695941 P . 12/52 



19 



EP 0 767 058 A2 



20 



white preventing strike-through and show-through. A 
flexographic UV-curable coating material can then be 
applied downstream over the primer coating, thus pro- 
ducing higher coating gloss. 

Preferably, the applicator roller 66 is constructed of 
composite carbon fiber material, metal or ceramic coat- 
ed metal when it is used for applying ink or coating ma- 
terial to the blanket B or other resilient material on the 
blanket cylinder 34 When the applicator roller 66 is ap- 
plied to the plate, it is preferably constructed as an anilox 
roifer having a resilient, compressible transfer surface 
Suitable resilient roller surface materials include Buna 
N synthetic rubber and EPDM (Terpolymer elastomer). 

It has been demonstrated in prototype testing that 
the inking/coating apparatus 10 can apply a wide range 
of ink and coating types, including fluorescent (Day Gto), 
pearlescent, metallics (gold, silver and other metals), 
ghtter, scratch and sniff (micro-encapsulated fragrance), 
scratch and reveal, luminous, pressure-sensitive adhe- 
sives and the like, as welt as UV-curable and aqueous 
coatings. 

With the dampener assembly removed from the 
printing unit, the inking/coating apparatus 10 can easily 
be ins&lled in the dampener space for selectively ap- 
plying/^exographic inks and/or coatings to a flexograph- 
ic or tfi&erless printing plate or to the blanket. Moreover, 
overprinting of the flexographic inks and coatings can 
be peyormed on the next printing unit since the flexo- 
graphic^inks and/or coatings are dried by the high ve- 
locity, j£pt air interunft dryer and high volume heat and 
moist ufe extractor assembly of tho present invention, 

Trie flexographic inks and coatings as used in the 
presenynvention contain colored pigments and/or sol- 
uble djgs, binders which fix tho pigments onto the sur- 
face ofehe substrate, waxes, defoamers, thickeners and 
solvent Aqueous printing inks predominantly contain 
water diluent and/or vehicle. The Thickeners which 
are preferred include atgonates. starch, cellulose and 
its derivatives, for example cellulose esters or cellulose 
ethers "and the like. Coloring agents including organic 
as well as inorganic pigments may be derived from dyes 
which are insoluble in water and solvents. Suitable bind- 
ers include acrylates and/or polyvi ny Ichloride, 

When metallic inks are printed, tho cells of the ani- 
(ox roller must be appropriately sized to prevent the met- 
al particles from getting stuck within ihe cells. For ex- 
ample, for metallic gold ink, the anilox roller should have 
a screen line count in the range of 1 75-300 lines per inch 
(68-118 lines per cm). Preferably, in order to keep the 
anilox roller cells dear, the doctor blade assembly 68 is 
equipped with a bristle brush BR (FIGURE 14) as set 
forth in U.S. Patant 5,425,809 to Steven M. Person, as- 
signed to Howard W. DeMoore, and licensed to Printing 
Research, Inc. of Dallas, Texas. U.S.A., which is incor- 
porated herein by reference. 

The inking/coating apparatus 1 0 can also apply UV- 
curable inks and coatings, 'if UV-curable inks and coat- 
ings are utilized, ultra-violet dryers/extractors are in- 



stalled adjacent to the high velocity hot air dryer/extrac- 
tor units 124, 126 and 126, respectively. 

it will be appreciated that the UTHOFLEX™ printing 
process described herein makes it possible to selective- 

$ iy operate a printing unit of a press in the lithographic 
printing mode while simultaneously operating another 
printing unit of [he same press in either the flexographic 
printing mode or in the waterless printing mode, while 
also providing the capability to print or coat, separately 

'0 or simultaneously, from either the plate position or the 
blanket position. The dual cradle support arrangement 
of the present invention makes it possible to quickly 
change over from inking/coating on the blanket cylinder 
position to inking/coating on the pfate cylinder position 

75 with minimum press down-time, since It is only neces- 
sary to remove and reposition or replace the applicator 
roller 66 while the inking/coating apparatus 10 is in the 
retracted position. It is only necessary to remove four 
cap screws, lift the applicator roller 66 from the cradlg, 

20 and reposition it in the other cradle. All of this can be 
accomplished in a few minutes, without removing the 
inking/coating apparatus 10 from the press. 

It is possible to spot coat or overall coat from the 
plata position or from the blanket position with flexo- 
rs graphic inks or coatings on one priming unit and then 
spot coat or overall coat with UV-curable inks or coatings 
from the plate position or from the blanket position on 
another printing unit during the same press run. More- 
over, the press operator can spot or overall coat from 

30 the plate for one job, and then spot and/or overall coat 
from the blanket on the next job 

The positioning of the applicator roller relative to the 
plate or blanket is repeatabie to a predetermined preset 
operative position. Consequently, onty minor printing 

3& unit modifications or alterations may be required for the 
L1TXOFLEX™ process. Although automatic extension 
and retraction have been described in connection with 
the exemplary embodiment, extension to the operative 
(on-impression) position and retraction to a non-opera- 

*o tive (off-impression) position can be carried out manu- 
ally, if desired, in the manual embodiment, it is neces- 
sary to latch the in king/coating apparatus 10 to the press 
side frames 14, 15 in the operative (on-impression) po- 
sition, and to mechanically prop the inking/coating ap- 

<*s paratus in the off-impression (retracted) position. 

Referring again to FIGURE 8, an applicator roller 
66 is mounted on the lower cradle assembly 1 00 by side 
support members 7S, 80, and a second applicator roller 
66 is mounted on the upper cradle assembly 1 02 by side 

so support members 82, 84. According to this arrange- 
ment, the inking/coating apparatus 10 can apply printing 
ink and/or coating material to a plate on the plate cylin- 
der, while simultaneously applying printing ink and/or 
coating material to a plate or a blanket on the blanket 

$s cylinder of the same printing unit. When the same color 
ink is used by the upper and lower applicator rollers from 
the plate position and from the blanket position simulta- 
neously on the same printing unit, a 'double bump" or 
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double inking films or coating layers are applied to the 
substrate S during a single pass of the substrate through 
Iho printing unit. The tack of the two inks or coaling ma- 
terials must be compatible for good transfer during the 
double bump. Moreover, the inking/coating apparatus 
10 can be used for supplying ink or coating material to 
the blanket cylinder of a rotary offset web press, or to 
the blanket of a dedicated coating unit. 

According to conventional bronzing techniques, a 
metallic (bronze) powder is applied off-line to previously 
printed substrate which produces a grainy, textured fin- 
ish or appearance, The on-line application o1 bron2e 
material by conventional Flexographic or lithographic 
printing will only produce a smooth, continuous appear- 
ance, However, a grainy, textured finish is preferred for 
highest quality printing which, prior to the present inven- 
tion, could only be produced by off-line methods. 

Referring now to FIGURE 14 and FIGURE 15, me- 
tallic ink or coating material is applied on-line to the sub- 
strate S by simultaneous operation of the upper and low* 
er applicator rollers 67R, 66 to produce an uneven sur- 
face finish having a bronze-like textured or grainy ap- 
pearance. According to the simulated bronzing method 
of thelf resent invention, the flexographic bronze ink is 
applied simultaneously to the plate and to the blanket 
by Ihff8ual cradle inking/coating apparatus 1 0 as shown 
in FldQRE 1 4. A resilient applicator roller 67R is mount- 
ed in Me upper cradle 102, and an anifox applicator roller 
66 is mounted on the lower cradle 100. The rollers are 
suppled from separate doctor blade reservoirs 70. The 
doctogt))ade reservoir 70 in Ihe upper cradle position 
supplies bronze ink or coating material having relatively 
coars^ 3 metallic particles 140 dispersed in aqueous or 
flexotjfgphic ink. The coarse particle ink or coating ma- 
terial ^"applied to the plate P by the resilient applicator 
roller &7R in the upper cradle position 102 At the same 
time, flexographic and/or bronze ink or costing material 
havinfrelatively tine, metallic particles 142 is trans- 
ferred^ the blanket B by the anilox roller 66 which is 
mounted on the lower cradle 100. 

The metering surfaces of the upper and lower ap- 
plicator rollers have different cell sizes and volumetric 
capacities which accommodate the coarse and fine me- 
tallic particles. Fdr example, ihe anilox roller 111 mount- 
ed in the upper cradle position 102 which transfers the 
coarse meiallic particles 140 preferably has a screen 
line count in the range of 100-300 lines per inch (39-118 
lines per cm), and the metering surface of the anilox roll- 
er 66 mounted on The lower cradle 100 which transfers 
the relatively fine metallic particles 142 preferably has 
a screen line count in the range of 200-600 lines per inch 
(79-236 tines per cm). 

After transfer from the plate to the blanket, the fine 
metallic particles 142 form a layer over the coarse me- 
tallic particles 1 40. As both bronze layers are offset onto 
the substrate S, the layer of fine metallic particles 142 
is printed onto the substrate S with the top layer of 
coarse metallic particfes i40 providing a textured, grainy 



appearance The fine metallic particles 142 cover the 
substrate which would otherwise be visible in the gaps 
between the coarse metallic particles 140. The combi- 
nation of the coarse particle layer over the fine particle 
^ layer thus provides a textured, bronzed-like finish and 
appearance. 

Paniculate materials other than metal can be used 
for producing a textured finish. For example, coarse and 
fine particles of metallized plastic (glitter), mica panicles 

'0 (pearlescent)and the like, can be substituted for the me- 
tallic particles for producing unlimited surface variations, 
appearances and effects. Afl of the particulate material, 
jncludmg the metallic particles, are preferably in solid, 
flat platelet form, and have a size dimension suitable for 

' s application by an anilox applicator roller Other particu- 
late or granular material, for example stone grit having 
irregular form and size, can be used to good advantage. 

Solid metal particles in platelet form, wh ich are good 
reflectors of light, are preferred for producing the 

& bronzed-like appearance and effect. However, various 
textured finishes, which could have light-refleetrve prop- 
erties, can be produced by using granular materials 
such as stone grit. Most commonly used metals include 
copper, zinc and aluminum. Other ductile metals can be 

25 used, if desired Moreover, the coarse and fine particles 
need not be made of the same particulate material, 'var- 
ious effects and textured appearances can be produced 
by utilizing diverse particulate materials for the coarse 
particles and the fine particles, respectively. Further, ei- 

30 ther fine or coarse particle ink or coating material can 
be printed from the upper cradle position, andeitherfine 
or coarse panicle ink or coating material can be printed 
from the lower cradle posrtion, depending on the special 
or surface finish that is desired. 

35 (t will be appreciated that the last printing unit 28 
can be configured for additional inking/coating capabil- 
ities which include lithographic, waterless, aqueous and 
flexographic processes. Various substrate surface ef- 
fects (for example double bump or triple bump inking/ 

40 coating or bronzing) can be performed on the last print- 
ing unit. For triple bump inking/coating, the last printing 
unit 28 is equipped with an auxiliary in-line inking or 
coating apparatus 97 as shown in FIGURE 3 and FIG- 
URE 4. The in-line inking or coating apparatus 97 allows 

*s the application of yet another film of ink or a protective 
or decorative layer of coating material over any freshly 
printed or coated surface effects or special treatments, 
thereby producing a triple bump. The triple bump Is 
achieved by applying a third film of ink or layer of coating 

so material over the freshly printed or coated double bump 
simultaneously while the substrate is on the impression 
cylinder of the last printing unit. 

When the in-line inkingfcoating apparatus 97 is in- 
stalled, it is necessary to remove the SUPER BLUE© 
flexible covering from the delivery cylinder 42, and it is 
also necessary to modify or convert the delivery cylinder 
42 for inking/coating service by mounting a plate or blan- 
ket B on the delivery cylinder '42, as shown in FIGURE 
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3 and FIGURE 4, Packing material is placed under the 
plate or blanket 6, thereby packing the plate or blanket 
B at the correct packed-to-print radial clearance so that 
ink or coating material will be printed or coated onto the 
freshly printed substrate S as it transfers through the nip 
between the plate or blanket B on the converted delivery 
cylinder 42 and the last impression cylinder 36. Accord- 
ing to this arrangement, a freshly printed or coated sub- 
strate is overprinted or overcoated with a third film or 
layer of ink or coating materia^ simultaneously while a 
second film or layer of ink or coating material is being 
over-printed or over-coated on the last impression cyl- 
inder 36. 

The auxiliary inking/coating apparatus 97 and The 
converted or modified delivery cylinder 42 are mounted 
on the delivery drive shaft 43. The inking/coating appa- 
ratus 97 mdu^es an appticator roller, preferably an an* 
ilox applicator roller 97A, for supplying ink or coating ma- 
terial to a plate or blanket B on the modified or converted 
delivery cylinder 42. The in-line inking/coating appara- 
tus 97 and the modified or converted delivery cylinder 
42 are preferably constructed as described in U.S. Pat- 
ent 54J6,077 to Howard W DeMoore (co-inventor and 
assigr^e), which is hereby incorporated by reference. 
The iftMine inking/coating apparatus 97 is manufactured 
and dflJb by Printing Research, Inc. of Dallas, Texas, U. 
S. A.. M*der its trademark SUPER BLUE EZ COATER™ . 

fl$T$r the delivery cylinder 42 has been modified or 
converged for inking/coating service, and because of the 
reduced nip clearance imposed by the plate or blanket 
B, ihej&odtfted delivery cylinder 42 can no longer per- 
form \t£ original function of guiding and transferring the 
freshly printed or coated substrate. Instead, the modn 
fied or&onverted delivery cylinder 42 functions as a part 
of the rHking/coatlng apparatus 97 by printing or coating 
a third stown film of ink or layer of coating material onto 
the fre§h!y printed or coated substrate as it is simulta- 
neously?Drinted or coated on the last impression cylinder 
36. Mdfiover, the mutual tack between the second 
down irtfff ilrn or coating layer and the third down ink film 
or coating layer causes the overprinted or overcoated 
substrate to cling to the plato or blanket, thus opposing 
or resisting separation of the substrate from the plate or 
bianket. 

To remedy this problem, a vacuum»as6isted trans- 
fer apparatus 99 is mounted adjacent the modified or 
converted delivery cylinder 42 as shown in FIGURE 3 
and FIGURE 4. Another purpose of the vacu urn-assist- 
ed transfer apparatus 99 is to separate the freshly over- 
printed or overcoated triple bump substrate from the 
pfate:or blanket B as the substrate transfers through the 
nip. The vacuum-assisted transfer apparatus 99 pro- 
duces a pressure differential across the freshly over- 
printed or overcoated substrate as it transfers through 
the nip, thus producing a separation force onto the sub- 
strate and providing a clean separation from the plate 
or blanket B, 

The vacuum-assisted transfer apparatus 99 is pref- 



erably constructed as described in U.S. Patent Nos. 
5,113.255; 5,127,329; 5 t 205,217; 5,228,391; 
5,243,909; and 5,419,254 all to Howard W. DeMoore, 
co-inventor, which are incorporated herein by reference. 

s The vacuum-assisted transfer apparatus 99 is manufac- 
tured and sold by Printing Research, Inc. of Dallas, Tex- 
as, U.S.A. under its trademark BAG VAC™. 

Although the present invention and its advantages 
have been described in detail, it should be understood 

to that various changes, substitutions and alterations can 
be made herein without departing from the spirit and 
scope of the present invention as defined by the ap- 
pended claims. 



Claims 

1. In a printing press of the type having first and sec- 
ond side frame members forming a printing unit on 
so which a plate cylinder, a blanket cylinder and an im- 
pression cylinder are supported for rotation, the im- 
provement comprising: 

inking/coating apparatus movably coupled to 
ss the printing unit for movement to an on-impres- 

ston operative position and to an off-impression 
retracted position; and, 

the inking/coating apparatus including means 
for applying ink or coating material to a plate 
30 mounted on the plate cylinder, or to a plat© or 

blanket mounted on the blanket cylinder, either 
separately or simultaneously when the inking/ 
coating apparatus is in the operative position. 

3S 2. The invention as set forth in claim 1, wherein the 
inking/coating apparatus comprises: 

a doctor blade assembly having a reservoir for 
receiving ink or coating material; 
40 an applicator roller coupled to the doctor blade 

assembly in fluid communication with the res- 
ervoir, the applicator roller being engagable 
with a printing plate on the plate cylinder or with 
a blanket on the blanket cylinder when the ink- 
a * ing/coating apparatus is in the operative posi- 

tion. 

3. The invention as set forth in claim 2, The applicator 
roller comprising: 

so an anilox roller having a resilient transfer sur- 

face. 

4. The invention as set forth in claim 1 , including: 

55 first and second pivot pins mounted on the first 

and second side frame members, respectively, 
said pivot pins extending in alignment with the 
plate and blanket cylinders; and 
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the inking/coating apparatus being pivotally 
coupled for rotational movement on the pivot 
pins. 

5. The invention as set forth in claim 1, further com- 
prising: 

a power actuator pivotally coupled to the print- 
ing unit, ihe power actuator having a power 
Transfer arm which is extendable and retracta- 
ble; and, 

apparatus coupled lo the power Transfer arm 
and to the in king/coating apparatus for convert- 
ing extension or retraction movement of the 
power transfer arm into pivotal movement of the 
inking/coating apparatus relative to the plate 
and blanket cylinders, 

6. The invention as set forth in claim 5, in which the 
movement converting apparatus comprises: 

a bell crank plate having a first end portion piv- 
otally coupled to the inking/coating apparatus 
~ r Z for engaging the printing unit and having a sec- 
?7 ? ond end portion for engaging a stop member; 
"f* and, 

a stop member coupled Lo the inking/coating 
IT; apparatus for engaging the second end portion 
'* j of the bell crank plate, 

7. "TjEp invention as set forth in claim 1 , the in king/coal - 
iifg apparatus comprising: 

y& an applicator head having first and second side 
yi: support members; 

M- the ink or coating applying means being mount- 
y~, ed between the first side support member and 
f- : second side support member and having a res- 
Q ervoir or fountain pan for receiving ink or coat- 
r ing material; 

cradle means mounted on the first and second 
side support members, respectively; 
applicator roller means incudmg at least one 
applicator roller mounted for rotation on the cra- 
dle means and disposed for rolling contact with 
ink or coating material in the reservoir or foun- 
tain pan, the applicator roller being engagable 
with a printing plate on the plate cylinder or with 
a blanket on the blanket cylinder in the opera- 
tive position; and, 

power transfer means coupled to the applicator 
roller means for rotating the at least one appli- 
cator roller. 

8. The invention as set forth in claim 7, 

the at least ono cradle means including first and 
second cradles disposed on the first and sec- 



ond side support members respectively; and. 
the applicator roller being mounted for rotation 
on one of the first and second cradles 

$ 9. The invention as set forth in claim 7, 



the cradle means including a first cradle assem- 
bly disposed on the first and second side sup- 
port members, respectively, and a second cra- 
dle assembly disposed on the first and second 
side support members, respectively; 
the applicator roller means including a first ap- 
plicator roller mounted for rotation on the first 
cradle assembly for applying ink or coating ma- 
terial to a plate mounted on the plate cylinder 
when the inking/coating apparatus is in the op- 
erative position; and, 

the applicator roller means including a second 
applicator roller mounted for rotation on the 
second cradle assembly for applying ink or 
coating material to a plat© or a blanket mounted 
on the blanket cylinder when the inking/coating 
apparatus is in the operative position. 
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10. The invention as set forth in claim 1, wherein the 
printing unit having a dampener space, and the ink- 
ing/coaling apparatus being disposed within the 
dampener space. 



30 11. A printing press comprising, in combination; 



a printing unit; 

at least one cylinder mounted for rotation in the 
printing unit for printing ink or coating material 
onto a substrate transferring through said print- 
ing unit; 

inking/coating apparatus having container 
means for containing liquid ink or coating ma- 
terial, a rotatable applicator roller and means 
for applying liquid ink or coaling material from 
Lho container means to a peripheral surface 
portion of the applicator roller; and, 
support means mounted on the printing unit, 
said inking/coating apparatus being movably 
coupled to the support means for movement to 
an operative on-impression position in which 
the applicator roller is engagable with a plate or 
a blanket mounted on said at least one cylinder, 
and for movement to an off -impression position 
in which the inking/eoating apparatus is retract- 
ed away from said at least one cylinder. 
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12. A printing press as defined in claim 11, wherein the 
container means comprises a doctor blade assem- 
bly having a reservoir or fountain pan for supplying 
ink or coating material to the applicator roller, and 
having a doctor blade disposed for wiping engage- 
ment with the applicator roller when it is received in 
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roiling contact with ink or coating material in the res- 
ervoir or pan. 

13. A printing press as defined in claim 11, wherein the 
container means comprises a fountain pan and the 
inking applying means comprises a pan roller for 
transferring ink or coating material from the fountain 
pan to The applicator roller. 

1 4. A printing unit of The type having a delivery side and 
a dampener side comprising, in combination* 

a piatc cylinder mounted on the printing unii be- 
tween the delivery side and the dampener side, 
and a printing plate mounted on The plate cyl- 
inder; 

a blanket cylinder having an ink or coating re- 
ceptive blanket disposed in ink or coating trans- 
fer engagement with the plate for transferring 
ink or coating material from the image surface 
areas of the printing plate to the ink or coating 
receptrve blanket; 
f-j an impression cylinder disposed adjacent the 
% blanket cylinder thereby forming a nip between 
the blanket and The impression cylinder where- 
w by the printing ink or coating material is trans- 
it f erred from the blanket to a substrate as the 
y! substrate is transferred through the nip; 
vj support means mounted on the dampener side 
h5 of The printing unit; and, 
ff: inking/coating apparatus for applying ink or 
coating material to the plate or to the blanket, 
the inking/ coating apparatus being movably 
coupled to the support means for movement to 
y= an operative, on-impression position in which 
f£ the inking/coating apparatus is engagable with 
y. the plate or the blanket, and for movement to 
an off-impression position in which the inking/ 
f7 coating apparatus is retracted and disengaged 
r ; from the plate and blanket. 

15. The invention as defined in claim 14, including. 

a dryer mounted on the printing unit for dis- 
charging heated air onto a freshly printed or coated 
substrate before the freshly printed or coated sub- 
strate is subsequently printed, coated or otherwise 
processed. 

16. The invention as defined in claim 14, wherein: 

the dryer is mounted adjacent to the impres- 
sion cylinder lor discharging heated air onto a fresh- 
ly printed or coated substrate while the substrate is 
in contact with the impression cylinder. 

17. The invention as defined in claim 14, comprising* 

an cxtractorcoupled to the dryer for extracting 
hoi air, moisture, odors and volatiles from an expo- 
sure zone between the dryer and the freshly printed 



to 



so 



25 



30 



3$ 



40 



45 



$0 



55 



or coated substrate. 

1 

18. The invention as defined in claim 14, comprising; 

a transfer cylinder disposed in an interunrt po- 
sition on the press and coupled in sheet transfer 
relation with the jmpression cylinder; and. 
an interunit dryer disposed adjacent the trans- 
fer cylinder for discharging heated air onto a 
freshly printed or coated substrate after it has 
been transferred from the impression cylinder 
And while it is in contact with the transfer cylin- 
der 

19. In a printing press of the type having first and sec- 
ond side frame members providing support for a 
printing unit in which a blanket cylinder is disposed 
between the delivery side and the dampener side 
of the printing unit, the improvement comprising: 

support means mounted on the side frame 
members on the dampener side of the printing 
unit; 

inking/coating apparatus for applying ink or 
coating material to a blanket mounted on the 
blanket cylinder when the inking/coating appa- 
ratus is in the operative on-impression position; 
and, 

ihe inking/coating apparatus being pivo tally 
coupled to the support means for movement to 
the operative position in which the inking/coat- 
tng apparatus is supported laterally adjacent to 
> the blanket cylinder, and to an off-impression 

position in which the inking/coating apparatus 
is retracted away from the blanket cylinder. 

20. The invention as set forth in claim 1 9, wherein the 
printing unit includes a plate cylinder and a plate 
mounted on the piate cylinder, the inking/coating 
apparatus including: 

first cradle means for supporting an applicator 
roller for engagement with The plate when The 
inking/coating apparatus is in the operative po- 
sition; and, 

second cradle means for supporting an appli- 
cator roller for engagement with the blanket 
when the inking/coating apparatus is in the op- 
erative position. 

21. The invention as set forth tn claim 19, said support 
means comprising: 

first and second pivot means mounted on the 
first and second side frame members, respectively. 

22. The invention as set forth in claim 1 9, further com- 
prising: 
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a power actuator pivotally coupled to the inking/ 
coaling apparatus, the power actuator having 
a power transfer arm which is selectively ex- 
tendable or retractable; and, 
apparatus coupled to the power transfer arm 
and to the inking/coating apparatus for convert- 
ing extension or retraction movement of the 
power transfer arm into pivotal movement of the 
inking/coating apparatus relative to the printing 
unit 

23. The invention as set forth in claim 19, further com- 
prising: 

a bed crank plat© having a first end portion cou- 
pled to the inking/coating apparatus and having 
a second end portion for engaging a stop mem- 
ber; and, 

a stop member secured to the inking/coating 
apparatus for engaging the second end portion 
of the bell crank plate. 

24. T&e invention as set forth in claim 1, wherein The 
lhljng/coating apparatus comprises: 

r\ an applicator roller having a resilienl transfer 
s&fface. 

25. ThI invention as set forth in claim 1, wherein the 
appjlieator roller is supported for engagement with 
ayptate on the plate dylinder in the operative posi- 
lio^ the applicator roller comprising an anilox roller 
having a resilient transfer surface. 

26. A sprinting press having a lithographic printing unit 
comprising, in combination: 

plate cylinder having a waterless printing 
■ppiat© mounted thereon, the waterless printing 
Opiate having non-image surface areas which 
^~are oleophobic and hydrophobic, and having 

image surface areas which are oleophilic and 

hydrophiiic; 

a blanket cylinder having an ink or coating re- 
ceptive blanket disposed in ink or coating trans- 
fer engagement with the waterless printing 
plate for receiving printing ink or coating mate- 
rial from the image surface areas of the water- 
less printing plate; 

an impression cylinder disposed adjacent the 
Olanket cylinder thereby forming a nip between 
the blanket and the impression cylinder where* 
in printing ink or coating material can be trans- 
ferred Irom the blanket to a substrate as the 
substrate is transferred through the nip; 
inking/coating apparaius movably coupled to 
the printing unit for movement to an on-impres- 
sion operative position and to an off -impression 
retracted position, and. 
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the inking/coating apparatus including applica^ 
tor means for applying aqueous or flexographic 
ink or coating material to the waterless printing 
plate mounted on the plate cylinder orto a blan- 
5 ket mounted on the blanket cylinder, either sep- 

arately or simultaneously, when the inking/ 
coating apparaius is in the operative position. 

27. A pnntjng press as defined in claim 26 including. 1 
to a dryer mounted on the priming unit for dis- 
charging heated air onto a freshly printed or coated 
substrate before the freshly printed or coaled sub- 
strate is subsequently printed, coated or otherwise 
processed. 

is 

28. A, printing press as defined in claim 27, wherein: 

the dryer is mounted adjacent the impression 
cylinder tor discharging heated air onto a freshly 
printed or coated substrate while the substrate is in 
20 contact with the impression cylinder, 

29. A printing press as defined in claim 26 v comprising- 

a substrate transfer apparatus disposed in an 
25 interunit position on the press and coupled in 

sheet transfer relation with the impression cyl- 
inder; 

an interunit dryer disposed adjacent the sub- 
strate transfer apparaius for discharging heat- 
30 ed air onto a freshly printed or coated s ubstrate 

after it has been transferred from the printing 
unit and while it is in contact with the transfer 
cylinder. 

55 30. A printing press as defined in claim 26, comprising: 

a dryer mounted on the printing unit for dis- 
charging heated air onto a freshly printed or 
coated substrate; and, 
40 an extractor coupled to the dryer for extracting 

hot air and moisture vapors from an exposure 
zone between the dryer and the freshly printed 
or coated substrate. 

-*5 31 . A printing press as defined in any one of claims 1 , 
17 , 1 4, 1 9 or 26, including: 

a supply container for containing a volume of 
liquid ink or coating material; 
so circulation means coupled between the supply 

reservoir and the inking/coating apparatus for 
, inducing the flow of liquid ink or coating materia I 
from said supply container to the inking/coating 
apparaius and for returning liquid ink or coating 
5s material from the inking/coating apparatus to 

the supply container; and, 
heat exchanger means coupled to the circula- 
tion means for maintaining the temperature of 
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the liquid ink or coating material within a prede- 
termined temperature range. 

32. A printing press as set forth in any one of the claims 
1, 11, 14. 19 or 26, wherein the inking/coating ap- 
paratus comprises; 

a fountain pan for containing a volume of liquid 
ink or coating material; 

an applicator roller having a metering surface; 
and, 

a pan roller mounted for rotation in the fountain 
pan and coupled to the applicator roller for 
transferring ink or coating material from the 
fountain pan 10 the applicator roller. 
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33. A printing press as defined in any one of claims 1, 
11 , 14, 19 or 26, characterized in that; 

a re6ihent packing is mounted on the blanket 
cylinder, and a printing plats is mounted on the re- 
silient packing. 

34. Aipriniing press as defined in claim 14, further ind- 
lusiing: 

f7 a transfer drum coupled in substrate transfer re- 
l2 lation with the impression cylinder of a first 
Ul printing unit and in substrate transfer relation 
S| with the impression cylinder of a second print- 
er ingunit; 

fn a first dryer mounted adjacent the impression 
cylinder of the first printing unit for discharging 
1, heated air onto a freshly printed or coated sub- 
^z. strata while the substrate is in contact with the 
b , impression cylindor of the first printing unit; 
a second dryer mounted adjacent the transfer 
drum for discharging heated air onto a freshly 
p printed or coated substrate after it has been 
^ transferred from the impression cylinder of the 
r first printing unit and while it is in contact with 
the transfer cylinder; and, 
a third dryer disposed adjacent the impression 
cylinder of the second printing unit for discharg- 
ing heated air onto a freshly printed or coated 
substrate after it has been transferred from the 
transfer drum and while it is in contact with the 
impression cylinder of the second printing unit 

35. A printing press as defined in any one of claims 1 . 

1 1 1 1 4, 1 9 or 26, wherein the means for applying ink &o 
or coating material comprises: 

first cradle means; 

a first reservoir or fountain means mounted on 
tho first cradle means for containing ink or coat- ss 
ing material; 

a first appiicaLor roller mounted for rotation on 
the first cradle means and disposed tor rolling 
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contact with ink or coating material in the first 
reservoir or fountain means, the first applicator 
roller being engagable with a printing plate on 
the plate cylinder; 
second cradle means; 

a second reservoir or fountain means mounted 
on the second cradle means for receiving ink 
or coating material; 

a second applicator roller mounted for rotation 
on the second cradle means and disposed for 
rolling contact with ink or coating material rn the 
second reservoir or fountain means, the sec- 
- ond applicator roller being engagable with a 
plate or blanket mounted on the blanket cylin- 
der in the operative position. 

36- A printing press as defined in any one of claims 1 1 , 
14, 19 or 26, wherein the inking/coating apparatus 
is pivotal'ly mounted on the printing unit in a position 
in which the nip contact point between the applica- 
tor roller and a blanket or plate is offset with respect 
to a radius line projecting through the center of the 
plate cylinder or blanket cylinder to the axis of rota- 
tion of the printing/coating unit. 

37. A printing press as defined in any one of claims 1 1 , 
14, 1 9 or 26, characterized in that. 

the applicator roller having first and second me- 
tering transfer surfaces and a seal band surface 
disposed between and separating the first and 
second metering transfer surfaces; 
the reservoir means having a chamber and a 
partition seal disposed within the chamber, the 
partition seal dividing the chamber Thereby de- 
fining a first reservoir chamber region and a 
second reservoir chamber region; and, 
the partition seal band element being disposed 
in sealing engagement against Ihe seal band of 
the applicator roller. 

36, A printing press as defined in anyone of claims n, 
14, 19 or 26, wherein the inking/coating apparatus 
comprises: 

first cradle means for supporting a first applica- 
tor roller for engagement with a plate or blanket 
when the inking/coating apparatus is in the op- 
eratrve position; 

second cradle means for supporting a second 
applicator roller for engagement with a plate or 
blanket when the inking/coating apparatus is in 
ihe operative position; 

a first applicator roller mounted for rotation on 
the first cradle means, the first applicator roller 
having first and second fluid metering transfer 
surfaces and a sea) band separating the first 
and second fluid metering transfer surfaces; 
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a second applicator roller mounted for rotation 
on the second cradle means, the second appli- 
cator roller having first and second fluid meter- 
ing transfer surfaces and a seal band separat- 
ing the first and second metering transfer sur- s 
faces; 

first reservoir means for containing a volume of 
ink or coating material, the first reservoir means 
having first and second reservoir chambers and 
a partition seal element separating the first and 10 
second reservoir chambers, 
' second reservoir means for containing a vol- 
ume of ink or coating material; the second res- 
ervoir means having first and second reservoir 
chambers and a partition seal element separat- 
mg the first and second reservoir chambers of 
the second reservoir means; 
the first and second reservoir means being cou- 
pled to the first and second applicator rollers, 
respectively, the first and second fluid metering ^ 
transfer surfaces of the first applicator roller be- 
ing disposed for rolling contact with ink or coat- 
^ ing material in the first and second reservoir 
^ chambers, respectively, of the first reservoir 
«=; means and the first partition seal element being 
Ul disposed in sealing engagement against the 
:~4 seal band of the first applicator roller in the cou- 
W pled position; and, 

tne fi r st and second fluid metering transfer sur- 
P faces of the second applicator roller being dis- 30 
!r posed for rolling contact with ink or coating ma- 
ys terial in the first and second reservoir cham- 
« bers, respectively, of the second reservoir 
C means and the partitron seal element of the 
yf: second reservoir means being disposed in 3S 
y. sealing engagement with the partition seal 
band of the second applicator roller in the cou- 
L* pled position. 
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39. A^printing press as defined in any one of claims 1 1 , 
14, 19 or 26, wherein the inking/coating apparatus 
comprises: 



first cradle means for supporting a first applica- 
tor roller for engagement with a plate or blanket 
when the inking/coating apparatus is in the op- 
erative position; 

second cradle means for supporting a second 
applicator roller for engagement with a plate or 
blanket when the inking/coating apparatus is in so 
the operative position ; 

first reservoir means mounted on the first cradle 
means, said first reservoir means having a res- 
ervoir chamber for containing a volume of ink 
or coating material; ss 
second reservoir means mounted on the sec- 
ond cradle means, said second reservoir 
means having a reservoir chamber for contain- 



ing a volume of ink or coating material; 
a first applicator roller mounted for rotation on 
the first cradle means, the first applicator roller 
having a fluid metering transfer surface; 
a second applicator roller mounted for rotation 
on the second cradfg means, the second appli- 
cator roller having a fluid metering transfer sur- 
face; 

the first and second applicator rollers being 
coupled to the first and second reservoir 
means, respectively, the fluid metering transfer 
surfaces of the first and second applicator roll- 
ers being disposed for rolling conLact with ink 
or coating material in the reservoir chambers of 
J the First and second reservoir means, respec- 
tively; and, 

the volumetric capacity of the fluid metering 
surface of the first applicator roller being differ- 
ent from the volumetric capacity ot the fluid me- 
tering surface of the second applicator roller. 

40. A printing press as defined in any one of claims 1 , 
1 1 , 1 4, 1 9 or 26, wherein the means for applying ink 
or coating material comprises. 

cradle means; 

an applicator roller mounted for rotation on the 
cradle means, the applicator roller having first 
and second fluid metering transfer surfaces 
and a seal band separating the first and second 
metering transfer surfaces; 
reservoir means for containing a volume of ink 
or coating material, the reservoir means having 
first and second reservoir chambers and a par- 
tition seal element separating the first and sec- 
ond reservoir chambers; 
the applicator roller being coupled to the reser- 
voir means with the first and second fluid me- 
tering transfer surfaces being disposed for roll- 
ing contact with the ink or coating material in 
the first and second reservoir chambers, re- 
spectively, and the partition seal element being 
disposed in sealing engagement against the 
seal band of the applicator roller in the coupled 
position; and. 

The volumetric capacity of the first fluid metering 
transfer surface being different from the volu- 
metric capacity of the second fluid metering 
transfer surface 

41. A method for rotary offset printing in a rotary offset 
press of the type including first and second printing 
units, the first printing unit having a flexographic 
printing plate, a blanket, an impression cylinder and 
applicator means for applying aqueous or flexo- 
graphic printing ink or coating material to the flexo- 
graphic printing plate and/or to the blanket, com- 
prising the following steps performed in succession 



18 



15-JUN-1999 15=52 FROM BIRD & BIRD 



TO 



900 1 2 1 4969594 1 P . 20/52 



35 



EP 0 767 058 A2 



36 



in 



in the first printing unit: 

applying a first spot or overall coating of aque- 
ous or flexographic printing ink or coating ma- 
terial to the flexographic printing plate; 
transferring the aqueous or flexographic print- 
ing ink or coaling material from the flexographic 
printing plate to the blanket; 
applying a second spot or overall film of aque- 
ous or flexographic printing ink or layer of coat- 
ing material to the blanket; 
transferring ink or coating material 1rom the 
blanket to a substrate as the substrate is trans- 
ferred through the nip between the blanket and 
the impression cylinder; and, 
drying the aqueous or flexographic ink or coat- 
ing material on the freshly printed or coated 
substrate before the substrate is printed, coat- 
ed or otherwise processed on the second print- 
ing unit. 

42, A rotary offset printing press of the type including 
ftfet and second printing units v the first printing unit 
comprising* 



a plate cylinder having a flexographic printing 
plate mounted thereon; 
a blanket cylinder having a blanket disposed in 
ink or coating transfer engagement with the 
flexographic printing plate for receiving aque- 
ous or flexographic printing ink or coating ma- 
terial from the flexographic printing plate; 
an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between 
the blanket and the impression cylinder where- 
by the aqueous or flexographic printing ink or 
coating material can be transferred from the 
blanket to a substrate as the substrate is trans* 
ferred through the nip; 

inking/coating apparatus movably coupled to 
the printing unit for movement to an on-impres- 
sion operative position and to an off -impression 
retracted position; 

the inking/coating apparatus including contain- 
er means for containing a volume of aqueous 
or flexographic ink or coating material, and an 
applicator roller coupled to the container means 
for applying the aqueous or flexographic ink or 
coating material to th9 flexographic printing 
plate or to the blanket when the inking/coating 
apparatus is in the on-impression operative po- 
sition; 

the container means having a partition dam di- 
viding the container means thereby defining a 
first container region and a second container 
region; 

the applicator roller having first and second 
transfer surfaces and means separating the 



first and second transfer surfaces; and, 
the first and second transfer surfaces being dis- 
posed within the first and second container re- 
gions for rolling contact with aqueous or flexo- 

5 graphic printing ink or coating material con- 
tained within the first and second container re- 
gions, respectively. 

43. A rotary offset printing press as defined in claim 42, 
io wherein; 

said separating means is an annular seal ele- 
ment disposed on the applicator roller; and, 
• the partition dam is disposed in sealing engage- 
's meni against the annular seal element of the 
applicator roller 

44. A rotary offset printing press as defined in claim 42, 
wherein- 

20 

said container means is an open fountain pan; 
said separating means is an annular groove in- 
tersecting the applicator roller thereby separat- 
ing the first and second transfer surfaces; and, 

6 the partition dam is a separator plate mounted 
on the fountain pan between the first and sec- 
ond reservoir regions and disposed in the an- 
nular groove. 

30 45. A printing press as defined in claim 42, including 
sheet feeding means coupled to the first priming 
unit for consecutively feeding substrates in sheet 
form into the first printing unit. 

35 46, A printing press as defined in claim 42, including 
web feeding means coupled to the first printing unit 
for continuously feeding a substrate in continuous 
web form into the first printing unit. 

to 47, A printing press as defined in claim 42, wherein: 

said container means is a fountain pan having 
first and second pan sections for containing first 
and second aqueous or flexographic inks or 
coating materials, respectively; 
said applicator roller having first and second 
transfer surfaces and an annular groove sepa- 
rating said first and second transfer surfaces; 
and. 

a pan roller having first and second transfer sur- 
faces mounted for rotation in the first and sec- 
ond pan sectiods, respectively, tor separately 
transferring aqueous or flexographic ink or 
coating material from the first and second pan 
ss sect ions to the first and second transfer surfac- 

es of the applicator roller. 

48. A printing press as set forth in claim 42, wherein; 
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said container means is a sealed doctor blade 
head having first and second reservoir cham- 
bers, said partition dam being mounted on the 
doctor blade head and separating the first and 
second reservoir chambers; 
the applicator roller comprising a transfer roller 
having first and second transfer surfaces dis- 
posed for rolling contact with the aqueous or 
flexographic ink; or coating material in the first 
and second reservoir chambers, respectively; 
the separating means being a seal band formed 
on the applicator roller between the first and 
second transfer surfaced; and, 
The partition dam being disposed in sealing en- 
gagement with the seal band of the applicator 
roller m the coupled position 

49. A method for rotary offset printing as defined in 
claim 41 , including the steps- 
applying a prime r coating of an aqueous or flex- 
ographic ink or coaling material to a substrate 

?** in the first printing unit; 

""^ trapping and sealing particulate material such 

as dust, tint, anti-offset spray powder and the 
^ like under the primer coating; 

drying the primer coating on the substrata be- 
W: fore The substrate is printed or coated on the 

second priming unit; and, 
.jg overprinting the freshly coated substrate in the 
rr : second printing unit. 

50. XLrnethod for rotary offset printing as defined in 
claim 41 , 

U: wherein the drying step is performed by di- 
recting heated air onto the freshly printed or coated 
si|Jbstrate while the freshly primed or coated sub- 
strate is in contact with the impression cylinder of 
thjfirst printing unit. 

51. A method for rotary offset printing as defined in 
claim 41 , including the steps: 
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53, A method for rotary offset printing as defined in 
claim 41, wherein the drying step is performed by 
directing heaTed air from a dryer onto The freshly 
printed or coated substrate, and including the step: 

extracting hot air moisture and volatifes from 
an exposure zone between the freshly printed or 
coated substrate and the dryer while the freshly 
printed or coated substrate is in contact with the im- 
pression cylinder ol the first printing unit. 

54. A method for rotary offset printing as defined in 
claim 41, including the steps: 



transferring the freshly printed or coated sub- 
is strate to an intermediate transfer cylinder dis- 
posed between the first and second printing 
units; 

directing heated air from a dryer onto the fresh- 
ly printed or coated substrate while said sub- 
strate is in contact with the intermediate trans- 
fer cylinder; and, 

extracting hot air, moisture and volatiles from 
an exposure zone beiween the freshly printed 
or coaled substrate and said dryer while the 
freshly printed or coated substrate is in contact 
with the intermediate transfer cylinder. 

55. A method for rotary offset printing as defined in 
claim 41, including the steps: 

transferring the freshly printed or coated sub- 
strate to an impression cylinder on the second 
printing unit; 

directing heated air from a dryer onto the fresh- 
ly printed or coated substrate while said sub- 
strate is in contact with the impression cylinder 
of the second printing unit, and, 
extracting hot air, moisture and volatiles from 
an exposure zone between the freshly printed 
to ' or coated substrate and said dryer while said 

substrate is in contact with the impression cyl- 
inder of the second printing unit. 
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Transferring the freshly primed or coated sub- 
strate to an intermediate transfer cylinder dis- 
posed between the first and second printing 
units; and, 

drying the freshly printed or coated substrate 
while said substrate is in contact with the inter- 
mediate transfer cylinder so 

52. A method for rotary offset printing as defined in, 
claim 41. wherein; 

the drying step is performed by directing heat- 
ed air onto the freshly printed or coated substrate ss 
while the freshly printed or coated substrate is in 
contact with an impression cylinder in the second 
printing unit. 



56. A method for providing an uneven printed or coated 
layer on a substrate in a rotary offset printing press 
of The type including a printing unit having a plate 
cylinder, a flexographic printing plate mounted on 
the plate cylinder, a blanket cylinder, a plate or blan- 
ket mounted on the blanket cylinder, an impression 
cylinder and applicator means for applying aqueous 
or flexographic printing ink or coating material to the 
flexographic printing plate and/or to the plate or 
blanket on the blanket cylinder, comprising the fol- 
lowing steps performed in succession in the printing 
unit; 

applying a first down layer of aqueous or flex- 
ographic ink or coating material containing rel- 
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atively coarse particles to the flexographic 
plate; 

transferring The relatively coarse particle prim- 
ing ink or coating material from the flexographic 
printing plate to the plate or blanket on the blan- 
ket cylinder; 

applyfng a second down layer of aqueous or 
flexographic priming ink or coating material 
containing relatively fine particles onto the rel- 
atively coarse particle printing ink or coating 
material; 

transferring the coarse and fine particle ink or 
coating material from the blanket or plate on the 
blanket cylinder onto a substrate as the sub- 
strate is transferred through the nip between 
the blanket cylinder and the impression cylin- 
der; and, 

drying the freshly printed or coated substrate 
before the freshly printed or coated substrate 
is subsequently printed, coated or otherwise 
processed. 

57. ^nethod for producing a textured finish on the sur- 
face of a substrate as set forth in claim 56, wherein 
Me coarse and fine particles comprise a metal se- 
ated from the group including copper, zinc and 
affbminum. 

56. Ajnethod for producing a textured finish on the sur- 
fjjfe of a substrate as set forth in claim 56, wherein 
tie coarse and fine particles comprise a non-metal- 
ffc material selected from the group consisting of m> 
da^ silicon, stone grit and plastic. 

59. A;method for producing a textured finish on the sur- 
face of a substrate as set forth in claim 56, wherein 
t|te coarse and fine panicles comprise diverse par- 
ticulate materials, respectively. 

60, A method for rotary offset printing in a rotary offset 
press of the lype including first and second printing 
units, the first printing unit having a waterless print- 
ing plate mounted on a plate cylinder, a flexographic 
printing plate or a blanket mounted on a blanket cyl- 
inder, an impression cylinder, an inking roller train 
iransfernng waterless printing ink to the waterless 
printing plate, and applicator means for applying 
aqueous or flexographic printing ink or coating ma- 
lerial Lo the flexographic printing plate or blanket on 
the blanket cylinder, comprising the following steps 
performed in succession in the first printing unit: 

applying a film or layer of waterless printing ink 
onto the waterless printing plate mounted on 
the plate cylinder; 

transferring the waterless printing ink from lha 
waterless printing plate to a blanket or flexo- 
graphic printing plate mounted on the blanket 



cylinder^ 

applying a film or layer of aqueous or flexo- 
graphic printing ink or coating material over tho 
waterless printing ink on a blanket or flexo- 
graphic printing plate mounted on the blanket 
cylinder; 

transferring ink or coating material from tho 
plate or blanket mounted on the blanket cylin- 
der onto a substrate as the substrate is trans- 
ferred through the nip between the flexographic 
printing plate or blanket and the impression cyl- 
inder; and, 

drying the ink or coating material on the freshly 
printed orcoated substrate before the substrate 
is printed, coated or otherwise processed on 
the second printing unit. 

61. In a printing press of the type including a rotary off- 
set printing unit, the improvement comprising 

a plate cylinder mounted on the printing unit, 
the plate cylinder having a waterless printing 
plate mounted thereon; 

an inking roller train mounted on the printing 
unit and coupled to the waterless printing plate 
For transferring waterless printing ink to the wa- 
terless printing plate; 

a blanket cylinder having an ink or coating ma- 
terial receptive blanket or relief plate disposed 
in ink or coating transfer engagement with the 
waterless printing plate for receiving waterless 
printing ink from the waterless priming plate; 
applicator means mounted on the printing unit 
and coupled to the blanket or the relief plate of 
the printing unit for transferring aqueous or flex- 
ographic printing ink or coating material over 
the waterless printing ink on the blanket or the 
relief plate; and, 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between 
the blanket or relief plate and the impression 
cylinder whereby printing ink or coating mata- 
. rial can be transferred from the blanket or relief 
plate to a substrate as the substrate is trans- 
ferred through The nip. 

62. A printing press as defined in claim Si , the printing 
press including a second printing unit, further in- 
cluding; 

a dryer mounted on the printing unit for dis- 
charging healed air onto a freshly printed or coated 
substrate before the freshly printed or coated sub- 
strate is printed, coated or otherwise processed on 
the second printing unit. 

63. A printing press as defined in claim 61 , including: 

a dryer mounted adjacent the impression cyl- 
inder of the first printing unit for discharging heated 
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air onto a freshly primed or coaled substrate while 
the substrate is in contact with the impression cyl- 
inder of the printing unit, 

64. A printing press as defined in clairn 61 , comprising: 

a transfer cylinder disposed in an interunit po- 
sition on the press and coupled in substrata 
Transfer relation with the impression cylinder of 
the printing unit, 

a dryer disposed adjacent the transfer cylinder 
for discharging healed air onto a freshly printed 
or coated suosirale after it has been transferred 
from the printing unit and while it is in contact 
with the transfer.cylinder. 

65. A printing press as defined in claim 61 , comprising: 

a dryer mounted on the printing unit for dis- 
charging heated air onto a freshly printed or 
coated substrate; and, 

an extractor coupled to the dryer for extracting 
^ hot air and moisture vapors from an exposure 
*j zone between the dryer and the freshly printed 
SG or coated substrate. 

6$. A^printing press as defined in claim 61, the printing 
prfsss including a second printing unit, and the sec- 
ond printing unit having an impression cylinder, fur- 
ther including: 

¥~ : a transfer drum coupled in sheet transfer rela- 
5; tion with the impression cylinder of the first 
P Panting unit and in substrate transfer relation 
with the impression cylinder of the second print- 

yJ n 9 un 'i; 

a first dryer mounted adjacent the impression 
JIT cylinder of the first printing unit for discharging 
'^healed air onto a freshly printed or coated sub- 
Hstrate while the substrate is in contact with the 
impression cylinder of the first printing unit; 
a second dryer mounted adjacent the transfer 
drum for discharging heated air onto a freshly 
printed or coated substrate after it has been 
iransferred from the impression cylinder of tho 
first printing unit and while it is in contact with 
the transfer drum, and, 

a third dryer disposed adjacent the impression 
cylinder of the second printing unit for discharg- 
ing heated air onto a freshly printed or coated 
substrate after it has been transferred from the 
transfer drum and while it is in contact with the 
impression cylinder of the second printing unit, 

67. A rotary offset printing press of the Type including 
first and second consecutive printing units, wherein 
Ihe second printing unit is a lithographic printing unit 
having a lithographJC printing plate, a dampener for 



transferring dampening solution to the lithographic 
printing plate, and an inking roller train for transfer- 
ring lithographic printing ink to the lithographic 
plate, characterized in that the first printing unit 
5 comprising; 

a plate cylinder having a flexographic printing 
plate mounted thereon; 

a blanket cylinder having a blanket or relief 
to plate disposed in ink or coating transfer en- 

gagement with the flexographic printing plate 
for receiving aqueous or flexographic printing 
ink or coating material from the flexographic 
printing plate; 

is applicator means mounted on the press and 

coupled to the blanket or relief plate for apply- 
ing aqueous or flexographic printing ink or coat- 
ing material over the aqueous or flexographic 
printing ink or coating material on the blanket 
20 or the relief plate; and, 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between 
the blanket or relief plate and the impression 
cylinder whereby printing ink or coating mate- 
rs rial can be transferred from the blanket or relief 
plate to a substrate as the substrate is trans- * 
ferred through the nip; 
wherein the printing press lurther includes; 
transfer cylinder means mounted on the print- 
00 ing press and coupled in substrate transfer re- 
lation with the impression cylinder of the first 
printing unit and with the impression cylinder of 
the second printing unit; and, 
dryer means mounted on the printing press for 
35 discharging heated air onto a freshly printed or 
coated substrate before'it is printed, coated or 
otherwise processed on the second priming 
unit. 

40 68, A printing press as defined in claim 67, wherein: 
said dryer means include a dryer mounted ad- 
jacent the impression cylinder of/the first printing 
unit for discharging heated air onto a freshly printed 
or coated substrate while the substrale is in contact 

45 with the impression cylinder of the first printing unit 

69. A printing press as defined in claim 67, wherein: 

said dryer means include an interunit dryer is 
disposed adjacent the transfer cylinder means for 
so discharging heated air onto a freshly printed or coat- 
ed substrate after it has been transferred from the 
first printing unit and while it is in contact with the 
transfer cylinder means. 

55 70. A printing press as defined in claim 67, including: 
an extractor coupled to the dryer means for 
extracting hot air and moisture vapors from an ex- 
posure 2one between the dryer means and the 
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freshly printed or coated substrate. 

71. A printing press as defined in cJaim 67, wherein' 

said transfer cylinder means include a transfer 
drum is coupled jn substrate transfer refation 
with the impression Cylinder of the first priming 
unit and in substrate transfer relation with the 
impression cylinder of the second printing unit; 
said dryer means include: 
a first dryer mounted on The press adjacent the 
jmpression cylinder of the first printing unit for 
discharging heated air onto a freshly printed or 
coated substrate while the substrate is in con- 
tact with the impression cylinder of the first 
printing unit, 

a second dryer mounted on the press adjacent 
- the Transfer drum lor discharging heated air on- 
to a freshly printed or coated substrate after ft 
has boen transferred from the impression cyl- 
inder of the first printing unit and while it is in 
contact with The transfer drum; and, , 
Q a third dryer mounted on the press adjacent the 
%0 inri P ress io^ cylinder of the second printing unit 
s s ; for discharging heated air onto a freshly printed 
£T or coated substrate after it has been transferred 
| „ from the transfer drum and while it is in contact 
5 f : with the impression cylinder of the second print- 
"'^ ing unit. 

72, |protary offset printing press having a printing unit 
comprising; 



Ti. a plate cylinder having a waterless printing 
'f- plate mounted thereon; 
j** inking/coating apparatus coupled to the water- 
f** less printing plat© for transferring aqueous or 
C fiexographic printing inkor coating material on- 
fs» to the waterless printing plats; 

a blanket cylinder having an ink or coating re- *o 
ccptive blanket or relief plate disposed in ink or 
coating transfer engagement with the waterless 
printing ptaie for receiving aqueous or fiexo- 
graphic printing ink or coating material from the 
waterless printing plate; 45 
' an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between 
the blanket or relief plate and the impression 
cylinder whereby aqueous or fiexographic 
printing ink or coating material can be trans- 50 
1 erred from the blanket or relief plate to a sub- 
strate as the substrate is transferred through 
the nip; 

a supply container for containing a volume of 
aqueous or fiexographic inkorcoating material; $s 
circulation means coupled between the supply 
container and the inking/coating apparatus for 
inducing the flow of aqueous or fiexographic ink 
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or coating material from the supply container to 
the inking/coating apparatus and for returning 
ink or coaling material from the inking/coating 
apparatus to the supply container; and, 
heat exchanger means coupled to the circula- 
tion means for maintaining the temperature of 
the aqueous or fiexographic ink or coating ma- 
terial within a predetermined temperature 
range. 

73. A method for printing or coating a substrate in a ro- 
tary offset priming press of the type including a print- 
ing unit having a plate cylinder, a fiexographic print- 
ing plate mounted on the plate cylinder, a blanket 
cylinder, a plate or blanket mounted on the blanket 
cylinder, an impression cylinder, and inking/coating 
apparatus for applying fiexographic or aqueous 
printing ink or coating material to the fiexographic 
printing plate and/or to the plate or blanket on the 
blanket cylinder, comprising the following steps: 

applying a first down film or layer of fiexograph- 
ic or aqueous printing ink or coating material to 
the fiexographic printing plate; 
transferring printing ink or coating material from 
the fiexographic printing plate to the plate or 
blanket on the blanket cylinder; 
applying a second down film or layer of aque- 
ous or fiexographic printing ink or coating ma- 
terial over the first down film or layer oh the 
plate or blanket on the blanket cylinder; 
transferring ink or coating material from the 
blanket or plate on the blanket cylinder onto a 
substrate as the substrate is transferred 
through the nip between the blanket cylinder 
and the impression cylinder; and, 
drying the freshly printed or coated substrate 
before the substrate is subsequently printed, 
coated or otherwise processed. 

74. A method of printing or coating a substrate in a ro- 
tary offset printing press as set forth in claim 73, 
wherein the printing unit is the last printing unit of 
the rotary offset printing press and a delivery cylin- 
der is mounted on the last printing unit for transfer- 
ring the freshly printed substrate along a substrate 
travel path, including the steps: 

modifying the delivery cylinder by mounting a 
plate or blanket on the delivery cylinder; 
transferring ink or coating material to the plate 
or blanket on the modified delivery cylinder; and 
transferring a third down film or layer of aque- 
ous or fiexographic printing ink or coating ma- 
terial from the plate or blanket over the second 
down film or layer simultaneously while the 
freshly printed or coated substrate is on the last 
impression cylinder of the last printing unit. 
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[57] ABSTRACT 

In a printing machine, a medium applicator disposed 
downstream of printing units of the machine, in travel 
direction through the machine of a sheet being printed, 
the medium applicator having an assembly formed of a 
first roller for taking up medium from a supply con- 
tainer, a second roller for metering a quantity of the 
medium to be applied, and a third roller for transferring 
the medium, the third roller having a continuous cylin- 
drical surface with a rubber lining disposed thereon for 
directly applying the medium onto the sheet, the three 
rollers being in constant meshing engagement with a 
sheet-transfer cylinder during application of the me- 
dium, the medium applicator further comprising a plate 
cylinder having a cylindrical surface interrupted by a 
transverse channel and carrying a flexible relief plate 
having raised surfaces thereon, and another assembly of 
rollers for supplying medium from another supply con- 
tainer to the raised surfaces of the flexible relief plate, 
the plate cylinder being in operative engagement whh 
the third roller. 

_ 3 Claims, 1 Drawing Figure 
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German Pat. No. 20 20 584 is based upon a device for 
MEDIUM-APPLYING DEVICE IN A PRINTING avoiding smearing of the ink due to lacquering. By 
MACHINE means of a lacquering unit, the lacquer is applied to a 

„ , . . . printing-unit cylinder. This printing-unit cylinder, 

The invention relates to a medium applicator m a 5 which has the same diameter as that of the cylinders of 
printing machine an* more particularly, to such a me- the preceding printing units, transfers the lacquer to the 
dium applicator which is disposed downstream of print- prm ted material. The disadvantages referred to herein- 
ing units of a printing machine as viewed in travel before are also applicable to this construction and re- 
chrecnon through the machine of a sheet being printed quirc additi ona]l y , time^onsuming cleaning work to be 

S^?.^ZJ?S^ S J" 1 y 10 Permed on the rollers. Moreover, the coLtruction of 
formed of a first roller for ttking up medium from a the ^ unit fa b ^ to attach the 

supply contame^ lacquering unit to the rubber of blanket cylinder, 
of the medium* be appbed and a third roller for trans- A furth * disadvantage of ^ state of ^mpX- 
fernng the medium, the third roller having a continuous fied b the references cited hereinbefore, is tha^due to 
cyhndncal surface with a rubber hning disposed 15 ^ of of ^ roU ^ fo ^ t ! 
thereon for directly applying the medium onto the ^u>i ntr aS~*~ iVT 7 . 
sheet, the three rollers being in constant meshing en- S^WiS^Si * ^ ^ 
gagement with a sheet-transfer cylinder during ap Jlica- Sf^nn^ 1 ^ * ^ ° f ° f 
tic«ofthemediurn.A«nediubapphcatorofthk it^^^X-™^ , A • 
type has been described in my commonly owned co- 20 * "l 0 ^^^™ of the instant apphca- 
pending apphcation Ser. No. 626,732 filed July 2, 1984, U ™j? provided a further improvement over the con- 
now abandoned struction in my aforementioned co-pending apphcation 
A lacquering'or varnishing device in printing ma- : f ? m "upplemental ! medium-applying device 
chines has become known heretofore from German w * ch 15 ««t*le especially for coating or lacquering 
Published Non-Prosecuted Application No. (DE-OS) 25 s™*** which are interrupted or spaced from one an- 
30 46 257. This device includes a lacquer storage tank or oth f and> furthermore, to provide a supplementary 
supply container and a scooping roller dipping into this medium applicator or lacquering unit for applying coat- 
tank. The lacquer taken up by the scooping roller is fed mgs or for kcquenng with layers of any selected thick- 
in metered fashion to an applicator roller. Two doctor ne ^ r 

rollers, by means of which a format-related lacquer feed 30 w ™ fore S ou *g ^ other objects in view, there is 
occurs, can be set close to the scooping roller. A ductor provided, m accordance with the invention, in a print- 
blade applicable against the metering roller is also pro- m S machine, a medium-applicator disposed down- 
vided. This ductor blade serves to wipe superfluous stream of printing units of the machine, in the travel 
lacquer from the metering roller and to return it to the direction through the machine of a sheet being printed, 
supply container. 35 tne medium applicator having an assembly formed of a 

A specific disadvantage of this heretofore known ^t roller for taking up medium from a supply con- 
device is that the lacquer is fed to the varnishing or tainer, a second roller for metering a quantity of the 
lacquering cylinder via a distributor roller and an appli- medium to be applied, and a third roller for transferring 
cation roller. Because of the relatively long transport ^ c medium, the third roller having a continuous cylin- 
distance which the lacquer has to cover over many 40 drica ^ surface with a rubber lining disposed thereon for 
roDers until it reaches the printed sheet, the lacquer directiy applying the medium onto the sheet, the three 
begins to set i.e. no quick-drying lacquers can be used. rollers being in constant meshing engagement with a 
Due to this limitation to slowly drying lacquers, when sheet-transfer cylinder during application of the me- 
the sheet is delivered the reverse side or back of the nest <*mm ) the medium applicator further comprising a plate 
following sheet will smear the lacquer and thus paste 45 cylinder having a cylindrical surface interrupted by a 
the sheets together. Consequently, no full sheet piles transverse channel and carrying a flexible relief plate 
can be set up, because the pile weight which is built up having raised surfaces thereon, and another assembly of 
at the delivery end and which applies a load to the rollers for supplying medium from another supply con- 
individual sheets also limits the lacquer layer thickness. tainer to the raised surfaces of the flexible relief plate, 

In the device described in German Pat No. 23 45 183 50 the plate cylinder being in operative engagement with 

for applying a medium there are provided a dipping tbe third roller. 

roller, a metering roller, an applicator roller, a back- In this lacquering device or medium application, it is 

pressure cylinder, a form cylinder and another applica- possible to apply medium or lacquer by means of a 

tor roller. The two applicator rollers, the dipping roller flexible relief or letterpress plate which is disposed on a 

and the metering roller are combined into a common 55 plate cylinder. Fields or sections of the most varied size 

structural unit Within this structural unit, either the and shape are provided on this relief plate in order to 

dipping roller with the form cylinder or the first appli- perform the desired application of medium or lacquer- 

cator roller with the form cylinder or the second appli- ing of areas which are interrupted or spaced from one 

cator roller with the back-pressure cylinder can cooper- another. 

ate. 60 In accordance with a further feature of the invention, 
A disadvantage of this last-mentioned construction is the first second and third rollers and the medium sup- 
that the lacquer must First be fed to the printed material ply container associated therewith form a first-medium 
via the form cylinder. The platen mounted on the applying device, and the plate cylinder, the other as- 
clamping device at the form cylinder forms a channel in , , scmbly of rollers and the other supply container form a 
which the lacquer accumulates after a given operating 65 . supplementary medium-applying device, and means are 
time. This lacquer-accumulation results in an irregular included for operating the first medium-applying device 
lacquer application due to dripping of the lacquer down simultaneously with the supplementary medium-apply- 
onto the printed material. ing device. 
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In accordance with an added feature of the invention, delivery chain or conveyor 12 which then conveys it to 

the medium is a lacquer. the delivery pile 13. 

Both medium-applying or lacquering devices are Lacquer 16 is received in the supply tank 8 and serves 

used simultaneously in order to attain a maximum coat- for suitably treating or processing the sheet after it has 

ing thickness of the medium or lacquer at least at prede- 5 been printed. During the rotation of the dipping roller 

termined areas of the sheet ^ 7, it picks up the lacquer 16 from the supply tank 8 and 

Other features which are considered as characteristic transfers the lacquer 16 to the metering roller 9. The 

for the invention are set forth in the appended claims. applicator roller 11 disposed in contact with the meter- 

Although the invention is illustrated and described ing roller 9 transfers the lacquer 16 to the relief or letter- 
herein as embodied in medium-applying device in a 10 press plate on the plate cylinder 6 which is formed with 
printing machine, it is nevertheless not intended to be suitable recesses. The distributor roller 10 distributes 
limited to the details shown, since various modifications the lacquer uniformly in lacquering regions provided on 
and structural changes may be made therein without r the applicator roller 11. The format-dependent lacquer- 
departing from the spirit of the invention and within the ing operation is effected by means of non-illustrated 
scope and range of equivalents of the claims. 15 conventional doctor-blade devices which are attachable 

The construction and method of operation of the to the metering roller 9. ■ 

invention, however, together with additional objects The relief or letterpress plate disposed on the plate 

and advantages thereof will be best understood from the cylinder 6 is suitably furnished with surfaces required 

following description of specific embodiments when for the lacquering process. The lacquer 16 adheres to 

read in connection with the accompanying single FIG- 20 the raised surfaces of the relief plate and at these loca- 

URE of the drawing which is a diagrammatic eleva- tions, is transferred to the roller 14. Further transfer of 

tional view of the printing machine having a first lac- the lacquer is effected via the roller 14 directly to the 

quering device and a doctor blade assembly arranged at sheet being printed which is located on the sheet-trans- 

an applicator roller and disposed in front of a delivery fer cylinder 15. 

unit and, in accordance with the invention, having a 25 With the foregoing embodiment of the invention, it is 
supplementary lacquering device located above the first possible to provide non-illustrated means either to use 
lacquering device. the first lacquering unit 4 individually or, if specific 
Referring now to the FIGURE of the drawing, there breaks or discontinuities i.e. spacings, in the lacquer 
is shown therein a last printing unit 1 of a printing ma- , coating applied to the material being printed are re- 
chine having a conventional inkuig unit 2 and a conven- 30 quired, to use the supplementary device 5 individually 
tional dampening unit 3. Following the last printing unit or, if special coating thicknesses of the lacqfcer is re- 

I, in direction of feed of paper through the printing quired, to use the duplex lacquering unit, namely both 
machine from the right-hand side to the left-hand side of the first lacquering device 4 and the supplementary 
the drawing FIGURE, is a duplex lacquering unit lacquering device 5 simultaneously. 

formed, of a first lacquering device 4 and a supplemen- 35 There are claimed: N 

tary lacquering device 5 disposed above the first lac- 1. In a printing machine, a medium applicator dis- 

quering device 4. Printed sheets are conveyed from the posed downstream of printing units of the machine, in 

last printing unit 1 to the lacquering devices 4 and 5, the travel direction through the machine of a sheet 

respectively. After the consequent treatment or pro- being printed, the medium applicator having an assem- 

cessing of the sheets by the lacquering devices 4 and 5, 40 bly formed of a first roller for taking up medium from a 

respectively, the sheets are conveyed further by a deliv- supply container, a second roller for metering a quantity 

ery chain 12 to a delivery pile 13. of the medium to be applied, and a third roller for trans- 

The first lacquering device 4 includes a first roller 18 ferring the medium, the third roller having a continuous 
for taking up medium from a supply container 20, a cylindrical surface with a rubber lining disposed 
second roller 19 for metering a quantity of the medium 45 thereon for directly applying the medium onto the 
to be applied, and a third roller 14 for transferring the sheet, the three rollers being in constant meshing en- 
medium, the third roller having a continuous cylindrical gagement with a sheet-transfer cylinder during applica- 
surface with a rubber lining disposed thereon for di- tion of the medium, the medium applicator further com- 
rectly applying the medium onto the sheet which is to prising a plate cylinder having a cylindrical surface and 
be processed. 50 carrying a flexible relief plate having raised surfaces 

The supplementary lacquering device 5 disposed thereon, and another assembly of rollers for supplying 

above the first lacquering device 4 is made up of a lac- medium from another supply container to said raised 

quer supply vessel or tank 8 wherein a dipping roller 7 surfaces of said flexible relief plate, said plate cylinder 

rotates, and transfers lacquer successively to a metering being in operative engagement with the third roller, 

roller 9, a distributor roller 10 and an applicator roller 55 2. Medium applicator according to claim 1 wherein 

II. The applicator roller 11 is in direct contact with a the first, second and third rollers and the medium sup- 
plate cylinder 6 which is provided with a flexible relief ply container associated therewith form a first-medium 
or letterpress plate 17 used for lacquering. The plate applying device, and said plate cylinder, said another 
cylinder 6 transfers the lacquer applied thereto to the assembly of rollers and said another supply container 
roller 14 which, in turn, is in contact with the sheet- 60 form a supplementary medium applying device, and 
transfer cylinder 15. The sheet-transfer cylinder 15 has further including means for operating said first medium 
non-illustrated grippers which are sunk below the outer applying device simultaneously with said supplemen- 
cylindrical surface thereof i.e. the back of the gripper is tary medium applying device. 

disposed lower than the surface of the sheet which is to 3. medium applicator according to claim 1 wherein 

be processed. After the consequent processing has been 65 the medium is a lacquer, 

performed, the cylinder 15 surrenders the sheet to the • * * * * 
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[57] ABSTRACT 

Coating apparatus for applying continuous or spot coat- 
ings to an image printed surface includes a plate cylin- 
der; a blanket cylinder for transferring a coating mate- 
rial from the plate cylinder to the copies; a blanket 
coating roller for transferring a continuous layer of 
coating material to the blanket cylinder; a plate coating 
roller for selectively applying spot coating material to 
the plate cylinder, a first retractor for moving the blan- 
ket coating roller laterally into and out of transferring 
engagement with the blanket cylinder; and a second ' 
retractor for moving the plate coating roller into and 
out of transferring engagement with the plate cylinder. 

14 Claims, 3 Drawing Sheets 
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Modern high speed printing presses are dangerous to 

TWO HEADED COATER work around in ordinary circumstances, and are partic- 
ularly dangerous when operating at full speed. It would 

This invention relates in general to coating apparatus be virtually impossible to clean the prior an coalers 

for printing presses, and more particularly to a dual 5 such as the coater shown in the Jahn patent while the 

headed coater adapted to provide overall or spot coat- press is operating, and especially difficult for example to 

ing on a printed sheet or web as a final or near final step clean the blanket coater while printing spot coatings on 

in the printing process. a subsequent job. 

The advantages of coating printed sheets are well Accordingly, it is an object of this invention to pro- 
known, and much effort has been expended in provid- 10 vide coating apparatus for applying continuous or spot 
ing satisfactory apparatus for carrying out the coating coatings to an image printed surface comprising: a plate 
process. Among the many patents relating to coating cylinder; a blanket cylinder for transferring a coating 
apparatus are U.S. Pat. Nos. 4,615,293, 4,569,306, material from the plate cylinder to the copies; a blanket 
4.685,414, 4,446,814, 4,421.027, 4,399,767, 4,397,237, coating roller for transferring a continuous layer of 
4,308,796, 4,270,483, and 3,931,791. 15 coating material to the blanket cylinder; a plate coating 
For flexibility and to reduce costs, printing presses rolJer for selectively applying spot coating material to 
are often assembled from a plurality of substantially «*« P tole cylinder; first retracting means for moving the 
identical printing units, the number of units used being blanket coatin S rolIcr laterally into and out of transfer- 
determined by the number of colors to be printed. Each engagement with the blanket cylinder; and second 
printing unit applies a difFerent color ink to the sheet or 20 retracting means for moving the plate coating roller 
web to form the printed image. It is advantageous, to mt ? out of transferring engagement with the plate 
reduce costs, and maintain flexibility in adapting the cylinder. 

press to different jobs, to provide coating apparatus that . Il ls another ^« of invention to provide coat- 
may be selectively engaged with the plate or blanket „ ! n * W™» ° f type described and further mclud- 
cylinders of an existing printing unit to carry out the 25 ™* °' other means responsive to the rota- 
coating operation and disengaged so that the printing tion of the pltxe and blanket cylinders for providing 

<• ^i h Js^s:sd£^ ,,, *•'* ,- " 5i=i5^*£i*i£ts- 

,d Amt S^^^^^^ Jahn U.S. Pat. „ ^ KSfi ^^"Jj" 

r* machine. The medium applicator (coater) is disposed md dcm ^0,^ for ^ch of the drive means 
y, downstream of the printing units of the machine, and lhe rela|ive speeds of ^ plate ^ blankct 

- includes two applicator rollers, one contacting the rol- ^ roUers and ^ ^ blankeJ W cy]in6m rcs 

Z Jer that would function as the plate roller in a conven- 35 tive , t0 ^ continuous , y m tToUed to adjust the shear 

Vy bonal [printing unit and the other contacting the blanket at the ^ belwm the ro n ers and the cylinders at vari- 

ffl cylinder. The coating rollers are disposed on the up- ous ds for aitim!Ang the aMing operation. 

stream side of the plate and blanket cylinders respec- It b still object of ^ invendon t0 providc a 

1_ tively of the coating assembly. retracting assembly for moving one of the plate and 

& Although the coating apparatus described in the Jahn 40 blankct mtlng rollers horizontally into and out of en- 

m patent is theoretically capable of carrying out the spot gagement with one of the plate and blanket cylinders, 

- and blanket coating operations as described, in practice, md for lifting lhe ^ fag ro]Icr avvay froin 
r- the arrangement shown m the Jahn patent is lmpracti- lhc cy ji ndcr f or e^y acccss during cleaning. 

cal, and would be of little use in a large scale printing i t is sti ]] another object of this invention to provide 
aa= application. 45 means for translating the other coating roller into and 

H Printers can produce high volumes of printed mate- out 0 f engagement with the other cylinder, the out of 
r- rial rapidly through the use of modem printing presses. engagement position adapted to permit cleaning of the 
The presses are extremely expensive,, and the amount of roUer and associated apparatus, 
time required to reconfigure the press from one job to j t u a still further object of this invention to provide 
another is non-productive, and costly. Accordingly, 30 control means responsive to sensing tachometers or 
there is a need for presses and associated coating appa- ot her means providing signals proportioned to press 
ratus that minimize the time required to clean up from speed coupled to the plate and blanket cylinders for 
one run, and set up and commence the next run. Al- controlling the rotation of the coating rollers and asso- 
though versatile coaters that can apply spot and blanket dated pick up and metering rollers for controlling the 
coatings are desirable, ordinarily only one coater at a 53 amount of coating material applied to the printed page, 
time is actually in operation. Where consecutive jobs It is a still further object of this invention to provide 
require the same sort of coating, particularly blanket control means for incrementally adjusting the relative 
coating, it may not be necessary to clean up the coater speed of the pickup, metering, and coating rollers rela- 
between jobs. However, the coating lacquers cannot be tive to the speed of the plate and blanket cylinders, 
allowed to dry on the rollers, and therefore, especially 60 It is a feature of this invention that coating rollers can 
when switching from blanket to spot coating or vice- be employed, because of the placement thereof on op- 
versa, or if there is a wait between jobs, it is necessary posite sides of the press unit, that are larger in diameter 
to clean up the coalers after each job is completed. In than those utilized in prior art coaters. The use of large 
addition, cleanup is necessary when switching between diameter coating rollers reduces the speed of rotation of 
different coating compositions, such as aqueous and u-v 63 the rollers, and thereby the tendency of the rollers to 
coatings. Such coatings are incompatible, and the coat- sling coating material off the surface by centrifugal 
ers must be cleaned between applications of such differ- force. This is especially advantageous in pattern or 
ent coatings. spotting coating operations, where the surface speeds of 
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the applicator roller and plate cylinder must be the Turning now to the spot coater assembly of the in- 
same. The use of larger rollers reduces the centrifugal vention, the assembly 30 includes a coating roller 32, a 
force produced at the surface of the applicator roller, pick up roller 34, and a metering roller 36, all joumalled 
thus greatly reducing the slinging or misting of coating in a conventional fashion in a laterally translatable 
material, when the present invention is employed. 5 frame 33 as will be more fully described in connection 
Slinging or misting of coating material greatly increases with FIG. 2. 

the difficulty of cleanup after a coating operation. Referring to FIG. 2, pickup roller 34 is adapted to be 

While the novel aspects of the invention are set forth at least partially immersed in a container 31 of coating 
with particularity in the appended claims, the invention material, such as lacquer 33. The container is omitted 
itself, together with further objects and advantages 10 from FIG. 1 of the drawing, so as not to obscure the 
thereof, may be more readily understood by reference remaining elements* Pick up roller 34 rotates counter 
to the following detailed description of the invention, clockwise, and metering roller 36, by virtue of the spac- 
taken in conjunction with the accompanying drawings. ing at the nip and the relative speed thereof with respect 

„ „^ r ,_ TWT . TT ^ T ^ T , fl _ „ to the pickup roller, controls the amount of coating 

BRIEF DESCRIPTION OF THE DRAWING „ ^riaf.ranScrred to the coating roller 32 from pickup 

FIG. 1 is a side elevation of a two headed coater in roller 34* Spot coating assembly 30 is shown in its re- 
accordance with this invention; tracted position in FIG. 1. In this position the assembly 

FIG. 2 is an enlarged segmental side elevation of the is accessible for cleaning, even while the press is run- 
plate coating assembly of Che two headed coater of nihg. To this end, a work space is provided adjacent to 
FIG. 1; and 20 the coating assembly on a platform 40 on which an 

FIG. 3 is a segmental side elevation of the blanket operator may stand, to gain access to the spot coating 
coating assembly of the two headed coater of FIG; 1. assembly for service and cleaning. 

Referring now to FIG. 1, a simplified view of a print- Referring now to FIG. 2, the spot coater 30 is shown 
ing unit, preferably the last unit, of a multi-stage offset in its operating position with coating roller 32 engaging 
printing press is illustrated with the coating apparatus of 25 plate cylinder 1Z Each of the rollers 32, 34, and 36 of 
the invention operatively associated therewith. The the spot coating assembly 30 is driven by a separate 
coating apparatus of this invention is specially adapted hydraulic motor 42, 44 and 46 respectively. Conven- 
to allow it to be retrofitted to a variety of printing units, tional hydraulic lines 48 convey pressurized hydraulic 
either during manufacture, or after a press has been fluid from a pump and controller valves to the motors 
installed in a print shop. The damping and inking sys- 30 and provide for a return to the pump (not shown). The 
terns employed in a conventional printing unit are not control valves are connected to controller 20. A speed 
shown. They may be omitted if the coating unit is de- sensor is provided on each of hydraulic motors 42, 44 
signed solely for coating, removed, or simply disen- and 46. The speed sensors are connected to controller 
gaged or not used in a printing unit retrofitted for coat- 20 via sensing lines 50, 52 and 54. Controller 20 prefera- 
ing in accordance with this invention. The unique con- 35 bly includes conventional displays such as digital for the 
struction of the two headed coater of this invention press speed 60, metering roller speed 62, pickup roller 
permits the coating rollers to be moved into contact speed 64, and plate coating roller speed 66. The speed of 
with the plate cylinder and blanket cylinder of the con* each of the metering, pickup and coating rollers is ad- 
vened printing unit, and to be withdrawn to accessible ju stable by means of controls 68, 70 and 72 respectively 
positions for cleaning when not in use. 40 that are coupled to the controller valves. In addition. 

Printing unit 10 includes a plate cylinder 12 and a controller 20 is responsive to the press speed as sensed 
counter rotating blanket cylinder 14. As used herein, . by tachometer 22 for correspondingly increasing or 
plate and blanket cylinder refer to the assemblies includ- decreasing the speeds of the motors driving pickup, 
ing plates and blankets, and associated clamps and the metering and coating rollers, so as to maintain synchro- 
like, that are disposed in recesses 13 and 15 shown sche- 45 nization with the press. It will be understood that so- 
matically in the drawing for simplicity. Blanket cylinder chronization does not necessarily mean that all of the 
14 contacts an impression cylinder 16 under some pres* rollers are driven in such a manner as to provide zero 
sure and the printed sheet is normally passed through slip (relative speed) at the nips, but rather that the de- 
the nip between the blanket and the impression cylin* sired conditions, which may include relative shear at 
ders in a manner well understood by those skilled in the 50 the nips, are maintained as the press speed is increased, 
art. Conventional drive means, including cylinder gear In accordance with a presently preferred embodiment 
wheels, a main driver motor and associated controls, of the invention, the relative speeds of the rollers are set 
not shown, synchronize the rotation of the plate cylin- while the press is running at a low speed, and the con- 
der, blanket cylinder, and impression cylinder, with the troller 20 adjusts the speeds of the motors driving the 
rest of the press* 55 pickup, metering and coating rollers, to maintain the 

A controller 20 continuously monitors the press same relative speed as the press speed increases. By 
speed through the use of a speed sensor, such as ta- adjusting controls 68, 70 and 72, the relative speeds may 
chometer 22, which may be an optical encoder having a be fine tuned at any press speed, 
wheel 24 arranged to bear against the plate cylinder (or As shown in FIG. 2, pickup roller 34 and metering 
the blanket cylinder if it is more accessible) for provid- 60 roller 36 are driven directly by hydraulic motors 44 and 
ing a continuous speed signal to controller 20. As used 46 respectively, while coating roller 32 is driven indi- 
herein, the term tachometer is intended to encompass recti y by the motor via gear wheels 79, 80, and 81. 
any device that provides a signal from which the rela- Those skilled in the an will recognize that the precise 
tive speed of the press may be determined. Many manner in which the rollers are driven may be changed 
presses incorporate such devices internally, and the 65 to accommodate different arrangements, the particular 
outputs from internal tachometers of whatever sort are arrangement shown in FIG. 2 therefore representing 
often suitable as speed signals for the coaters of the only an example of a presently preferred embodiment of 
present invention. the invention. 
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Frame 33 of spot coating assembly 30 is laterally While the invention has been described in connection 

translatable on horizontally disposed traverse rod 86 with a presently preferred embodiment thereof; those 

rigidly mounted m a support 89, which is attached to skilled in the an will recognize that certain modifica- 

coating unit 10. Frame 38 is attached to bearing blocks tions and changes may be made therein without depart- 

92 and 94, that slidably engage rod 86. Linear hydraulic 5 m g from the true spirit and scope of the invention, 

actuator 96 is attached to bracket 97 of frame 38 at one which accordingly is intended to be defined solely by 

end, and to support 89 at the other, for laterally translat- t h e appended claims, 

ing coating assembly 30 into and out of engagement What is claimed is: 

with plate cylinder 12 as illustrated in FIGS. 1 and 2 \ Coating apparatus for applying continuous or spot 

respectively. 10 coatings to a plate cylinder and a blanket cylinder of a 

While plate coating assembly 30 is supported on a printing press in which the plate cylinder is disposed 

cantilevered arm of support 89 in accordance with a generally above the blanket cylinder and arranged so 

presently preferred embodiment of this invention, other tna] C j t h cr of a plate coaler and a blanket coatcr can be 

functionally equivalent arrangements might be useful serviced while the other coater is operating; 

on printing stages having different configurations from 15 4 retractable blanket coater disposed on one side of 

the ones shown. K the p i ate and blanket cylinders for transferring a 

Referring now to FIGS. 1 and 3, the blanket coating . er of material to the blanket cylinder; 

assembly 100 of the invention is shown Like the spot a rctracubk p|atc disposed on a side of the 

coating assembly, blanket coating assembly 10C I includes . ^ bIante lmders opposite the blanket 

a pickup roller 104 extending into a tray 105 adapted to 20 * ^ ^ material to said 

contain a supply of coating liquid, such as lacquer or the cylinder 

like. Pickup roller 104 rotates eteM ud iransfers ^ ^ means for said blan- 

the coating liqiiid I onto b1 ^^ ket coater between an operating position in contact' 

SKTK^^ 25 with said blanket cylinder and a service position 

Sors llMli L out ofconuct with the blanket cylinder; 

wheels to like manner to die plate coater al- pl*e coater retracting means for moving said plate 

ZdyJc^rS The moTors are supplied with pressur- coater between an operating position m contact 

\"X^^f^^ou^ lines?* in the "manner with said plate cylinder and a service position out 

already described in connection with the plate coating 30 of contact with the plate cylinder; and 

assembly 30. Similarly, speed sensors, not shown, are lifting means for lifting the blanket coater away from 

operatives engaged with each of the rollers or the the blanket cylinder so that when one of the plate 

motors to' provide feedback signals representing the and blanket coaters is operating and the other is out 

rotational speed of the rollers. of contact, the out of contact coater may be ser- 

Blanket coating assembly 100 is carried by bearing 35 viced without interfering with the operation of the 

blocks 120 and 122 slidably mounted on traverse rod operating one of the plate and blanket coaters. 

124, which is rigidly attached to cantilever arm 130 of 2. The coating apparatus of claim 1 in which the plate 

carriage 132. Linear hydraulic actuator 133 has one end coater comprises a plate coating roller and in which the 

136 coupled to a bracket 138, which is attached to blan- blanket coater comprises a blanket coating roller and a 

ket coating assembly 100 by bolts 141, or in other con- 40 plate coater motor for rotating said plate coating roller; 

venient fashion. Operation of actuator 134 translates a blanket coater motor for routing the blanket coating 

plate coating assembly 100 into and out of engagement roller; and also comprising 

with blanket cylinder 14. Carriage 132 is attached to speed sensor means for providmg a press speed signal; 

lifting cable 134, which extends up track 140 to conven- and 

tional lifting means (not shown) to permit blanket coat- 45 control means responsive to the press speed signal for 

ing assembly 100 to be raised to the position shown in controlling the speed of the plate coater motor and 

phantom in FIG. 1, for cleaning or other servicing. ^ blanket coater motor. 

Conventional means, such as a linear hydraulic actuator 3 The coating apparatus of claim 2 wherein sad speed 

attached to cable 134, are employed to pull carriage 132 sensor means comprises tachometer means coupled to 

to the raised position. It will be appreciated by refer- 50 Qnc of ^ pJate gyi^r and the blanket cylinder, 

encc to FIG. 3, that it is necessary to laterally translate 4 ^tung apparatus of claim 2 further compris- 

assembly 100 to the left before raising the carriage, in . a ickup foUcr for ^^c^g a coating liquid to 

order that blanket coating roller 10* will clear thepe- ^ . te ^jer and a metering roller for con- 

riphery of plate cylinder 12, as the carnage is raised. u - ^ Junount of coating liquid transferred to the 

When the carriage is raised, space is created on plat- 55 ^ 

form 150 for an operator to service blanket coating P $ ^ apparatus of claiffl 4 further compris- 

TtS ^understood that a second controller unit ^»otor "fans for rotating the pickup roller and the 

similar to controller 20 is provided for controlling the m f^°^ ^ ^ claiin 5 whe rein aaid 

draS because the connections thereto would ob- *? *J** of the pickup roHer and Uie metering 

S rcS elements of the invention and are in roller in response to the press sp*ed 

any event identical to those already shown and de- 7. The coating apparatus of claim 2 further compns- 

scribed in connection with the plate coater. As was the 65 ing a pickup roUer for ^^«J"^*J^^ 

case in connection with spot coater 30, hydraulic motor the blanket coating roller and a metering roller for 

14 drives coating roller 106 through an intermediate controlling the amount of coating liquid transferred to 

gear 152 in conventional fashion. the blanket coating roller. 
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8. The coating apparatus of claim 7 further compris- 
ing motor means for rotating the pickup roller and the 
metering roller. 

9. The coating apparatus of claim 7 wherein said 
control means is connected to said motor means for 
varying the speed of the pickup roller and the metering 
roller in response to the press speed signal. 

10. Coating apparatus for a printing press including a 
plate cylinder and a blanket cylinder, comprising: 

a coating assembly including a coating roller engag- 
ing one of the plate cylinder and the blanket cylin- 
der, a pickup roller engaging the coating roller, and 
a metering roller; drive motors coupled to each of 
the coating roller, the pick up roller and the meter- 
ing roller; and 

speed sensor means coupled to a printing press and 
responsive to the speed of the press and coupled to 



10 
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the drive motors for independently controlling the 
rotational speeds of at least two of the coating 
roller, the pickup roller and the metering roller. 

11. The coating apparatus of claim 10 in which the 
speed sensor means comprises a tachometer coupled to 
the press. 

12. The coating apparatus of claim 11 in which the 
tachometer is coupled to the plate cylinder of the press. 

13. The coating apparatus of claim 10 comprising 
individual speed controllers for each of the drive mo- 
tors, so that the relative speed at the nip between any 
two adjacent rollers can be adjusted. 

1*, The coating apparatus of claim 13 further com- 
prising means for maintaining the relative speeds of the 
pickup, metering and coating rollers as the press speed 
varies. 
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Prufungsantrag gem. 5 44 PatG 1st geatellt 

<§) Einrichtung zum Beschichten von Bedruckstoffen in Druckmaschinen 

® Die Erflndung betrifft eine Einrichtung zum Beschichten 
von Bedruckstoffen In Druckmaschinen zum Auftragen 
hSherviakoser FiOsslgkelten euf Wasserbasis. Aufgabe der 
Erflndung 1st es. eine dementsprechende Einrichtung fur 
Druckmaschinen zu entwfckeln, die eine Inlineverarbeitung 
von hoherviskosen FiOssigkeiten mit einer Vlskositat von 
etwa 0,1 bis 2 Pa s gestattet Geiost wird die Aufgabe 
dadurch, daft einem eine Hochdruckform tragenden Formzy- 
linder (3) ein Druckzyiinder (2) zugeordnet 1st eine Auftrag- 
waize (4) mit Rasterstruktur dam Formzyilnder (3) zugeord- 
net ist und gletehzertig der Auftragwabe (4) ein Kammerra- 
kel (6) zugeordnet Ist Dss Kammerrakei (5) besteht aus 
einem positfven Refcel (8) und einem negauven Rakei {9) 
sowie Settenteiien. Ober eine Forderpumpe (7) wird hoher- 
viskose FIGssfgkeit dem Kammerrakei (5) zugefuhrt, in dem 
Innenraum des Kammerrakels (5) wird ein Oberdruck aufge- 

t baut, die hdhervfekose Ffussigkeit fileflt Ober HGsslgkeitsab- 
laufe (11) ab und wird einer Saugpumpe (6) mit Reservoir 

t (12) zugefuhrt. 



UJ 

Q 




Die folgenden Angaben sind den 



•tngereichten Unteriagen •ntnommen 

BUNDESDRUCKERB 08.94 408041/282 



2/37 



DE 43 11 834 Al 
l 2 

Beschreibung verhindert weherhin das von offenen Rakelbiattausfflh- 

rungen bzw. SchopfwalzenausfUhrungen bekannte 

Die Erfindung betrifft eine Einrichtung zura Beschich- Lack- bzw. Farbspritzen. Ebenso wird das mflgliche 
ten von Bedruckstoffen in Druckmaschinen, spezieU Aufbauen von angetrockneten Lack-/Farbresten an der 
rum Auftragen von hoherviskosen, wasserverdOnnba- 5 Rakelschneide verhindert Durch das geschlossene Flfls- 
ren,alseffekt-und/oderschutzlackwirkendenSchichten sigkeitstransportsystem stellt die erfindungsgemaBe 
definierter Dicke auf den Bedruckstoff. Einrichtung einen Funktionsbaustein dar. Neben Kom- 

Aus der DE 30 46 257 C2 ist eine Einrichtung mit binationen von mindestens einem Offsetdruckwerk und 
einem Lackvorratsbehalter und einer Schopfwalze be- mindestens einem Flexodruckwerk kann diesen Einrich- 
kannt Der durch die SchOpfwalze aufgenommene Lack 10 tungen eine weitere Lackiereinrichtung, z. B. zum voll- 
wird dosiert einer Auftragwalze zugefflhrt Zwei Rakel- flacoigen Lackieren, nachgeordnet sein. 
walzen sind an die Schdpfwalze anstellbar und an die Die Erfindung soli an einem Ausfflhrungsbeispiel nft- 
Dosierwalze ist ein Rakelbiatt zum Abstreifen der Lack- her erlfiutert werden. Dabei zeigt 
menge anstellbar. Fig. 1 die schematische Darstellung einer Einrichtung 

Ein Auftragswerk fOr hochviskose, dlhaitige oder 15 zum Beschichten. 
niedrigviskose wassertosltche Schichten ist aus der DE Die in Reihenbauweise ausgeffihrte Druckmaschine 
39 06 648 Al bekannt Dieses Auftragswerk ist als besteht aus fQnf Oftsetdruckwerken, einer Beschich- 
Lacldereinrichtung, wahlweise als Offset- Hochdruck- tungseinrichtung 1 und einer nachgeordneten her- 
oder Tiefdruckwerk ausgebildet Die Ausfflhrungen ge- kfimmlichen Lackiereinheit Dabei kann die Beschich- 
hen von einer strukturierten Schopfwalze aus, die mit 20 tungseinrichtung 1 als Spotlackiereinrichtung (fur aus- 
einem Rakelbiatt korrespondierend bzw. von einer Auf- gespartes Lackieren) und die nachgeordnete Lackie- 
tragwalze und einem strukturierten Formzyiinder, der reinheh zum vollflachigen Obcrflachenfinishing einge- 
mit einem Rakelbiatt korrespondiert Das Hochdruck- setzt werden. 

werk besteht dabei aus einer mit Nftpfchen profuierten Die erfindungsgemftBe Beschichtungseinrichtung 1 
Schopfwalze, der ein Rakelbiatt zugeordnet ist, einer 2s besteht aus einem Druckzyiinder 2, dem bogenftthrende 
Obertragwalze, der Gl&ttwalzen zugeordnet and und Zyllnder (nicht gezejgt) vor- bzw. nachgeordnet sind 
einem Formzyiinder mit Hochdruckform. Der Druckzyiinder 2 ist in fContakt mit einem Formzy- 

Gem&B der DE 34 27 898 CI ist eine Vorrichtung zum Under 3, der eine eingespannte flexible Hochdruckplatte 
Dosieren von Lack ttber einen zwischen zwei Walzen trfigt In Kontakt mit dem Formzyiinder 3 ist eine, als 
gebildeten Lackspalt bekannt 30 Lackwalze wirkende Auftragwalze 4, die eine struktu- 

Nachteilig bei diesen Losungen ist es, daB bei Verar- rierte OberflSche mit Rastemapfchen besitzt An die 
beitung von FlQssigkeiten mit hoherer Viskosttfit, ca. 0,1 Auftragwalze 4 anstellbar ist dieser ein Kammerrakel 5 
bis 2 Pa • s Probleme auftreten. da die Flussigkeiten eine zugeordnet, welches ein positives Rakel 8 und ein nega- 
Flieflgrenze aufweisen. Es kommt zu Storungen der tives Rakel 9 und abscnlieBende SeitenteDe besitzt, so 
Flussigkeitsstromungen, die z, B. zu sogenannten Lack- 35 daB zur Auftragwalze 4 eine offene Kammer gebildet 
nestern fflhren, in denen der Lack leicht antrocknet wird. Das positive Rakel 8 zeigt in Drehrichtung der 

Beispielsweise aus der DE 36 14 582 Al ist ein soge- Auftragwalze 4 und wirkt als SchlieBrakeL Das negative 
nanntes Kammerrakel zum Auftragen einer Beschich- Rakel 9 zeigt entgegen der Drehrichtung der Auftrag- 
tungsmasse auf eine Beschichtungswalze bekannt Min- walze 4 und wirkt als Arbeitsrakel Das Kammerrakel 5 
destens zwei, an einer Walze anliegende, Rakelblatter w besitzt an seinem Gehiuse einen oberhalb einspeisen- 
bilden eine Kammer zur Aufnahme einer Masse, die den Flflssigkeitszulauf 10, der mittig angeordnet ist Am 
unter Drack zugefflhrt wird. Gehauseunterteil des Kammerrakels 5 sind zwei austre- 

Nachteilig ist, daB die unter Druck zugefuhrte Masse tende FlQssigkeitsablftufe f 1 im Bereich der Seitenteile 
lediglich Uber dem Rakelspalt austreten kann und fiber angeordnet Der Flussigkeitszulauf 10 ist mit einer For- 
emen weiteren druckfreien Raum eine Rflckffihrung des 45 derpumpe 7 und einer Leitung gekoppelt Die FlQssig- 
Oberschusses erfolgt Bei Verwendung von hohervisko- keitsablaufe 11 fohren Ober Leitungen zu einer Saug- 
sen FlQssigkeiten kfinnen sich an den Rakelbl&ttern Ab- pumpe & Eine speziefl durch die Pigmentierung h6her- 
lagerungen aufbauen, die zu Druckstfirungen fflhren. viskose FlOssigkeit z. B. auf Wasserbasis, wie z. B. Gold- 

Aufgabe der Erfindung ist es, eine Beschkhtungsein- und Sflberdruckfarbe, DeckweiB oder Lack, wird durch 
richtung ffir Druckmaschinen zu entwickeln, die eine 50 die Fdrderpumpe 7 Ober eine Leitung und den Flussig- 
problemlose Inline- Verarbeitung von schnellverduns- keitszulauf 10 in die Gehausekammer der Kammerrakel 
tenden FlQssigkeiten mit einer ViskosMt von etwa 0,1 4 gefdrdert Der Forderdruck der Pumpe 7 bEdet im 
bis 2 Pa- s und speziellen Zusammensetzungen mit ho- Inneren des Kammerrakels 5 einen Oberdruck aus, auf- 
hem Pigmentanteil bzw. groben Pigmenten gestattet grund dessen die h&herviskose FlQssigkeit das Innere 

Gelost wird die Aufgabe durch den kennzeichnenden 55 des Kammerrakels 5 in Richtung Auftragwalze und 
Teil des Hauptanspruches. Weiterbildungen ergeben durch die Flflssigkeitsablaufe 11 verlassen soiL Von den 
sich aus den Unteransprfichen. Ablfiufen 1 1 wird die FlOssigkeit durch die Saugpumpe 6 

Die erfindungsgemaBe L6sung gestattet es, das Infi- in ein Reservoir 12 zurOckgefordert Ober die Raster- 
ne-Beschichten mit hSherviskosen Flflssigkeiten in einer napfchen der Auftragwalze 4 wird die hoherviskose 
Druckmaschine vorzunehmen unter besonderer Be- 60 FlOssigkeit von der als Lackwalze wirkenden Auftrag- 
rOcksichtigung von Lacken bzw. pigmentierten Farben walze 4 zum Einfarben der Hochdruckform auf den 
auf Wasserbasis (Metallglanzdrucke). Einsatzgebiete Formzyiinder 3 transportiert und wird als Schicht auf 
bestehen fOr ausgespartes Lackieren (Spotlackierung) den vom Druckzyiinder 2 zugefuhrten Bedruckstoff auf- 
oder vollflachiges Lackieren. Aufgrund der geschlosse- gebracht Wfihrend des von der Auftragwalze 4 bewirk- 
nen Kammer beim Kammerrakel wird die Verdunstung ss ten Flussigkeitstransports rakelt das negative Rakel 9 
der verwendeten FlOssigkeit reduziert Dadurch wird die FlOssigkeit von den Stegen der Rasternapfchen- 
die Verarbeitung von schnell verdunstenden, z, B. was- struktur der Auftragwalze 4 ab, so daB die FlOssigkeit 
serloslkhen FlQssigkeiten verbessert Die Kammerrakel ausschlieBhch in den Rasternapfchen verbleibt 
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Bezugszeichenliste 

1 Einrichtung 

2 Druckzylinder 

3 Formzylinder 

4 Auftragwalze 

5 Kammerrakel 

6 Saugpumpe 

7 Ffcrderpumpe 

8 positives Rakel 

9 negatives Rakel 

10 FlQssigkeitszulauf 
it Flussigkeitsablauf 
12 Reservoir 



1* Einrichtung vorzugsweise in Bogenrotations- 
druckmaschinen fQr mehrfarbigen Offsetdruck zum 
Beschichten von Bedruckstoffen mit wenigstens ei- 2 
nem Lackierwerk, dadurch gekennzeichnet, daB 
wenigstens ein Beschichtungswerk als Flexodruck- 
werk ausgebildet ist 

2. Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB dem Flexodruckwerk ein konventio- 2 
nelles Lackierwerk direkt oder indirekt nachgeord- 
netist 

3. Einrichtung nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB im Flexodruckwerk als Rakel- 
einrichtung ein Kammerrakel vorgesehen ist « 

4. Einrichtung nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet, daB das Flexodruckwerk aus folgen- 
den Elementen besteht: 

einem, eine Hochdruckform tragenden Formzylin- 
der (3), der mit einem Druckzylinder (2) in Kontakt 35 
stent, 

einer Auftragwalze (4) mit Rasters truktur, die mit 
dem Formzylinder (3) in Kontakt steht und 
einem Kammerrakel (5), dessen positives Rakel (8) 
in Drehrichtung der Auftragwalze (4) an diese an- 40 
gestellt ist und dessen negatives Rakel (9) entgegen 
der Drehrichtung der Auftragwalze (4) an diese an- 
gestellt ist, wobei eine Fdrderpumpe (7) Leitungs- 
systemen mit Reservoir (12) vorgeordnet und eine 
Saugpumpe (6) Leitungssystemen mit Reservoir 45 
(12) dem Kammerrakel (5) nachgeordnet sind 

5. Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Kammerrakel (5) mit Leitungssy- 
stem, Ffirderpumpe (7) und Saugpumpe (6) ein ge- 
schlossenes System bilden, in dem zwischen Fdr- » 
derpumpe (7) und Saugpumpe (6) ein gemeinsames 
Reservoir (12) angeordnet ist 

6. Einrichtung nach Anspruch 1 und 2, dadurch ge- 
kennzeichnct, daB die Einrichtung (1) als Funk- 
tionsbaustein in einer Offsetdnickmaschine den 5s 
Offsetdruckwerken vorgeordnet ist 

7. Einrichtung nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet, daB die Einrichtung (1) als Funk- 
tionsbaustein in einer Offsetdnickmasdiine zwi- 
schen den Offsetdruckwerken angeordnet ist a 
a Einrichtung nach Anspruch 1 und Z dadurch ge- 
kennzeichnet, daB die Einrichtung (1) .als Funk- 
tionsbaustein in einer Offsetdruckmaschine den 
Offsetdruckwerken nachgeordnet ist 
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14, 1 5©PflT¥frtS?UL'fcttS8Tlll(gT5«fc5K:^SnTVi 
*$© 3 0©EPJSiJ^L->y h 2 2 , 2 4Rtf 2 6 ©&* te, WJ£ftfcte^O 

©tfcHiWsws-rsfflBd^^L, ^oc:ne,©^iK^4 j ^h^>^7 7 h 

[0 0 2 7] 

Sft©HJWJn.ziy h2 8tt. xU/tU'>^7 h4 3±}C«i:0otj-e)nfclKm0 
JH4 2£^£J. £©jffifl$tDIH4 2fi, BUMStlfctfj^ 0 ©tJfcHUtt 1 8 #g&©E 
JH 3 6 d> 6 i 4 4 ttT ^ 5r U A' U 3 >^ x A 

nscont, *n*£#u c:^-ri©xUA'U3>^->xxA«EP^j$ti 

fe^0©^*E?:t§:m^T r UA*UX^>y*2 OST^iH-r^. #&*©J58l£ 
K<Yc#>, *^*H*C##i:LTI*I^SnTVs5Howard, W. DeMooret^fT^TR 
H&fFffM, 4 0 2, 2 6 7^CfBj££n, tt^tlWS £5 SSEBR4 
2-±tpJt5tt©*/tU>WtDott^ns. £©Pj£5tt;frAU>^«, 3fc 
Hx+1t7.'J>H^7X©P.rinting Research Inc. KJ;0-t©iS*S UP ER BL 
-UER T?«lifiIE^StlTlri$.. ft&Kio-Tfct. ^©Printing Research Inc. 
fcOiSiBACVACA t?«jfilR^SUTViSHS^tScSlil«»2l7-fe>^U*, ffi ' 

[0 0 2 8] 

02 t^$tlTV^ t fc'57^xUA"U3>^-\">7 > T-A4 4fi, ££*©I£fr©t> 
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5*><D-j5<Dfrifi* y h 2 8 OJEJP 3 6 tfflMQm4 2 ©fsl©- 

CD.JBEJB3 6d^j«n*«k"5'H9l3fiO, mmtn-f-j >^£ftfc«fr D otfc* 
[0 0 2 9],' 

UA*u<ei*Sfli4 8«, ^-ns-eoiaaiA i r BLANKETTMc^ftTSiS 

!Ejfet*5*ISI'r+U-XW^7XOPrinting Research Inc. tcftb 7^ -fe>X#4 
$tlfc*58^0ttSAHoward W. DeMoore fc#EIW8E;*:ftfc» Howard C. Secor, 
Ronald M. RendlenanRtfPaul D. CopenhaverfcJ;* r#ftft$ft|g£t£;ftg{l 

Rnmmmmi tMmni 9 9 3^9 3 u\zmmznit3mftnmm&^o 

8/116, 7 1 l#©*TB3&$nT^5£:fcDKf£S*lT^5. 
[0 0 3 0] 

IlyXrAfcMt^MK 7 U*7flJ*JJKP F«fg2 ©WJi^y h 2 4 

<Dmm±izhtri^>tft>n%, m2<Dwm^-y h2 4±\ztK>-Dmnrz^m 

>^S«l OtCJ;0^2<7)TOJi-<y b2 4<D7l/^VTOMPFfC«$tl^ 

o 

[0 0 3 1] 
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[ftffH ¥08-281420(08.10.02) %: 37/ 65 

T^il'r^^xT'jtl'^'f ^^>h>WE. I. du Pont de Nemours ttKJ^T, i& 

HICYRELR OTt?a«^7l/+yHl*JJiRPF*«ffi^$nT^S. ho I'D® 

M^7ttbX\t, "tOKSINYLOFLEXR ©TT1TO7 1^*7 WJKS 

#rf£M:y, Ludwingshafen OB AS F Akt iengesel 1 schaf t 

[0 0 3 2] 

JSjfJffl/KP £T-f >+Q^jif ^> £ o KSIKS nfc-T >*>^D-7?iJ 5 2 £W 
■TS'f >^r>^S*5 OS^LTVi*.- -O^ffibD-^5 6 ROT 

IUUD-7 5 7l:«ko.Tll«Sn5i 'f>+WLD-75 6«. -Y>*o£©* 

-f>+fflLo-7 5 6^<W>*>^D-7?"J5 2SWfflbO-7 5 7£«fc?) 
[0 0 3 3] 

[0 0 3 4] 

0 3 ROT 4 tM^nWM^^a-^SB^ 2 fit, OTO+WJ. 
A58#, -f >3r>^D-5#l5 2 '(0-4) Ce^ntHSfeOO, Sfc^Xfcl 
, [0 0 3 5] 

WJM^.-y K2 8©JKB3 2^tt, &£I?MIKPWj&*:R«3*IWS. 

(Waterless printing plates) fct&^WRBJIMJK (dry piano-graphic prin 
ting plates) iWtftl, *H#fFfi5 3, 9 10, 18 7^; Re. 3 0 6 7 0;' 
4, 0 8 6, 0 9 3;Rtf4, 8 5 3, 3 1 3 ^©^Td^ttT^S. WWfc 
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fcaBJWJJKWu B#BWC3&C0Toray Industries Inc. §£itWJ 

[0 0 3 6] 

**a«)Hjj8iji!i»ofcj6Htt, mz-itm 5 owja- ^ h 2 2 i^T«(Cct 0 

±T^©TK&57*?>V<y hBXtt-€-oko#*itJifi!iOKJ;oT, 
[0 0 3 7] 

-f * - v D it 1\ © ft 0 K^K P wa> e, Tit S S $ n £ o 

[0 0 3 8] 
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tt. Xttl*4 , ^t'bfcleJfe©fc«>-tJ-'f H71/-A 14, 1 5 IXtfeWt ii 

; t-5'6 2;TSW6 4 1 ±BB#*?«6 5, 7^'JWn-76 6. ?B§t 
^K^^-yi^-HT-fe>^U 6 8 (0 6) RtfLfXSttDP^*, 

[0 0 3 9] 
[0,0-4 0] 

ffifttra^>*©fi££0J*fc£2 4"C (7 5°F)~2 7t (8 0°F)tl^fc 
[0 0 4 1] 

7 ^>^7 0l:(i iM7 lCJ;0MW$ti 

ws-r >+xtt3— >^*^*&$n«. fflSEfWW^nfc'r >*x«:j-t- 

W>^*m«, 0iJAM%«j^>y^^o7 % c^^>7°(CJ:i9, ?>£7 0£. 
j?ft£&lf§ 7 1 Ttt*&iR 7 3 fr<bMm ! gRZ$m Dlf7 7^, tf fi£ 

[0 0 4 2] 
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[fflft] ¥08-281420(08. 10.02) g: 40/ 65 

*ffl&, ^WJKtt7k^VWilKT^oTJ;V^WJ)S (0 7) £T7Ktt/ 
7 V WJffl "T >+Xtt3 »x w > M^It § 7 7 U ^r- * P - y 6 6 

^£&*&$n*. raiJKP wtz^fbT7jctt/7 u*y tojah >*x\z?- 

[0 0 4 3] 

mm*, wmmvum*, wo6o° f(i sic) fmfrttVitim i 5 0 

FC2 9T:) J£Lk£T«W#3o 7Ktt/7i/*y«iH>*Xten--x^>^ 
WJiO^fi^6 0° F(15t:) £iStr>»£, t>1"^fCifi5^ 
•FlflBttJ&t&D, ™»©«HSft**8 5° F(2 9TC) &±@5«^ 

fgfflrttwit^r?. J;^ tTK'14/y i/^y wjffl-r >*x&p-5^ >^'*m©fi 
*>#*m©ffi££lW»1 v **'T?*s. 

[0 0 4 4] 

.^^&^-r^fefe{Cx^7^H^^-> r l/-H6 8 A, 6 8BT TH^^U 
>^J (&5^Xtefr#&£T) Stl*. 7-Dy^XD-7l:«toTIHSn 
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[#fp] ¥08-281420(08.10.02) g; 41/ 65 

#-:7>-K6 8A, 6 8 B^[wJ^iC. 7 0 

[0 0 4 5] 

7ZU >y ^XT^U ^-^ o-7 6 6 iiRffilT^ D , Si^fclMXfttf 
[0 0 4 6] 

[0 0.4 7] 

tUT^$nT^5»''*l^%^#T»D»SAT*5Howard W. DeMoore \ZM 
-rzimftftf&S, 1 7 6, 0 7 7#©«FTffii!B$nW5£33 0 CSlStlS 

3 zttft-VtZtW MMtiM-l >+Xiin— r>f>^**^ 



mmm i^tini w.io.03 

[ffift] ¥08-281420(08.10.02) ; g: 42/ 65 

[0 0 4 8] 

6 a$^2 oKa$nfcsa^i^^6 6 b^6»5 my-j^i 6 6 

JH 34, 1 3 6 (012) £^T£fc&77°U^-^D-^6 6©H#M<£> 
'«a5aS^±t, ¥tt^v-;^®6 6D, 6 6EMSnTti5. ±gB77U 

tt£7-n.y£Xtt*M6 7ARtf6 7B&WT*. 
[0 0 4 9] . 
id-eHl 2011 3£#!$-f F^-TV-K^y H6 8©*>^ 

7on 2o©sij^o5 ij r>A*7 o a> 7 0B*^jig"r*fcje)fc»ffiLfc>'-;u 

^U-F'Sy h'fcBJfeSfl*. 3 0 «, £?£L< &#U -7l/^>7 

3 0(1 y-M>H6 6ti^Ti^n, LT, l^>^ft>A* 

[0 0 5 0], 



imm&] mmm ^fos. 10.03 

mm ¥08-281420(08.10.02) H: 43/ 65 

-fe>!/U©^>^^>A*7 OA, 7 0 B i:(ii^.ti F-f >+i yJ^t- 

7 OA, 7 0 BC^ll^WSBJ^^^-r.h-r >^R^V;i/-<>^tViofc2 

— ^ 

[0 0 5 1]' 
[0 0 5 2] 

±SB^I/-H)l'Mt^'g)^SiJM7-/U^--^P-^K^6 7 A, 6 7BI1 

(cMt*^fcJ6^fflT*^^CD^*fU T^7^'J^r- ^n-^E^6 6 A, 6 
S^M-r^^t^T'^^o i^CioTIS, tl-afflM^6 6A,, 6 6BH 

2 0 0~6 007^> (lcn&fct) 7 9~2 3 6 5-T» 'OfBHrtfc 

^^BIH«©i«a*©f«Jffl^iHC^ViX» Jf*b<BH >3Wc 0 1 0 0 ~ 3 
0 0 7-T> (lcm&fcD 3 9-1 1 8 ?4» 0«Hl*jfc**. ra7^7^U 
^r-^p-7<t*ft^t>-&fcc:©^fiJS!EBii rug&ttj TOJU^fcraLT^ffl 

[0 0 5 3]. 



[«»&] Wnm [S#B] ¥08.10.03 

^fp] ¥08-281420(08.10.02) K: 44/ 65 

SOT 8 S#flgT * £ , 0 6 £ n W 5 £ -5 fcS^S ttfc K * * - 7 1'- 

115 3 Pfc«k?) 2 0©/1>K#5 3 A, 5 3 Bt^HMStl*. 
[0 0 5 4] 

EI 1 6 (DiWW^Ifci&WUZ&^Tfe, n>U-7 5 5 te+ffclC&Sgt^ 5 9 
■ \Z<kO 2 0©/\°>P-5E#5 5 A, 5 5BI3t^n5. ^I«5 3Ptti5 

n-?n^»isnfc/ , ?>p-7K5J'5 , 3 a, 5 3 B\z&z&&<DitibMW*>%.ft 

5 5 A, 5 5 Bf*]iCiKlrt$n3 = £ ^ bT> PUJEPBiJi-y h©^7>^r«y h± 

x«jk±© 2 oosikow *-'v&mztt lti|[©7 epwj/ih >#x& 

[0 0 5 5] 

< >*>tf/3~T<( >^g*l 0©7l/-A6 Oil, 77D$— *P-76 
6, ##16 4, ft*^iJ6 5, F^^-y^-H7'fe>> r U 6 SROTKJ^-^ 

6 2 S^-rSif-f K£#ffl*f7 4, 7 6*^tT.' 77°U^- *D-56 6 
7^r>yh7 9, 8 lR^'Jf-t*ty71 0 1, 1 0 SS'b^-W'f 
J#fflJ*T7 8, 8 0K«kO^$nfcT«^-h*Jl'7-fe>^U 1 0 0±T?E*Hi 

7 h6 3 A, 6 3 B±»c'£ D^tt&ftTVi* 
. e©X^'^>t7Ml fi¥7jfS]WAl (±ffi*U-K^rt0«lA2) 
fcLfc77'U^-^P-7 6 6®eS^lartR*PjffiH-r*<B^0«lSl 0 5,1 
0 7<Z)*Kl«£n3. Uf-t+t>>710 1, 10 3(1 X^7->t7h6 



mmm cs#a] w. 10.03 

[#fH ¥08-281420(08.10.02) H: 45/ 65 

3 A, 6 3BS«1 0 5, 1 0 7 y h 7 9 , 8lW:^L, ifclslttl 
X £ TO £ $ tr ntzW \Z 7 7° U >T- -> a > O - 7 6 6 £##T 3 . 
[ 0 0 5 .6 ] 

+K K£&TO7 4. '7 6fc^«i^ TIRffl«7 8, 8 0 fC^UTMHIBIB 

S5^l/-F;i'7-k>yj 1 0 2^LT^. &*0£U-1*JH 0 0, 10 2 
JKJB3 2 (04)-±ORlJS'J)KPXtty7>^y Mi3 4±©Bl»iJJSPXtt^ 

6 7£#8T5fc»l;:W£ft-#©7^rv h7 9, 8 1 
RZS8 3, 8 5 SWTS. 
[0 0 5 7] 

JfF*U<tt. ±^^^-H^ (KS) tttl:*57^'Jir-^D-7 6 7 (08 
, 09) tt, #M©WB^7-D7Wa-7^5, EI2fc*£n 

[0 0 5 8] ( 

>^"TSffi**, ZLZ."C\& L I THOFLEXTMEPBijyniiXXttv'T. 
xA£l¥/uW5. LITHOFLEXTWt #fPJ©&£*S6«^:& ; 5>*@ 
©Printing Research Inc. <£>i§51iT&<5o 
[0 0 5 9] 

U 1 0 9SWTS-f >*>^/3— rW>^8Bl 0**, K&13 2±0JKPK*f 
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lite, -fe^fl^jsnw*, 1 7 s «^7Xii*^«T-e*&e(i 

[0 0 6 0] 

£&*rt*&*Tft*l'-hVI/7-fe>:/ , J 1 0 OAK, ft#Wfc'f>*>$ r /3 
-7V >^7-fe>7U 11 3fefc^>+>^/3-r^>^Il OjMKBS 

7*U 6 8 S'ffifflTSfWc, »W-H^^-^I/-H7^P>y^7Xn-77 
113}I, lW>*fflUt>l 1 7rtHM$nfe^#:<>+QX 

tt3-f^,>^«i^ti^. mw-(>*x\Z'3-7-j>>ftmQtt., 7~ 
a7Wn-7'6 6^.-r >4 i aiU/ x ?> i n ^rm^t^iz-Dnx^^mn^n 

£>F^-7I/-K6 8Bfc£0$*J£tt£££Mj&>SI$*£n<5. ftftO 

W»Ol»^«lll 1 9£SoT-f >*ajU^>l 1 7^T^>7' 
1 2 0 t«fc?)JEitl$ns. 
[0 0 6 1] 

£#«fc>f >*>^X«3-tV 7-D>^XD-76-6 

<-Di^<DWMM9S\z-o^X\t, 7in>^X7y>J^n-76 6®ff-*ffl& 
Sl&Iitt, Ell l&tflHl 8t^SnT^5«k5H»lR^2©tt*ffl»SI* 
®6 6 A, 6 6B£#«1:*+*fc*SiR#7>^-;fry h^6 6C\Z<kiTt± 



mmm cs#h] w. 10.03 

[#ffF3 ¥08-281420(08.10.02) - H: 47/ 65 

[0 0 6 2] 

*-OK^^-^U-H6 8Btt,'^ffl*nfcth*ffl^StS6 6A, 6 6B 

F7A7 3A, 7 3B, ra7«7^>l 1 9 A, 119B, RlSr^Tfr 

^>y-i2.0A, 1 2 oBt^t^^7)vm&w.*mm-z>v>\z. mmr- 

Uy >7^U-y(D^mmUl 1 3«I"e$5. £ tC-f >*ffiLA> 1 1 7fe 
frfiJStl, A>117]1 01 8lZm2nT^Z>£o\ZftMUl 2 1 HJ:^T2 
0<DA°>E^1 1 7 A, 11 7 B(I#tt£ftW£o £ 1 2 1 tt, 7> 

[0 0 6 3]. 

#-^1/- HO^tiJM7nD>yi7X7^»J^— ^n-77t>^'J 1 13H 

TO^i/-H;^Bictoo^^nfc^i:^$nTVi?.^ (Eii7) , ■m-y 

[0 0 6 4] 

m$M=L~v h ±\z£*)^tf%Z\ttfX>ZZ>£.o\Z-?Z>*¥-¥.#^ htf>8 8P 
. 9 0 P±«0t-3^Ti£££nW3 o dJlT0 9*#BS-r*t, 7K¥tf^ 
7hH>8 8 P, 9 0 PJiTOJa.-^ NOf*OlbgiX^-7, 2 9F*3ttO 

<te, tf#y h^Jttf >8 8 P, 9 0P(1 ^y^p a pl:J:W»^H7W 

F$W7 4, 7 6*^S-r5RJ^HPa8 8. 9 'o l^tJR^nS. 7K¥£ 
f£fc!>8 8P, 9.0Pfi, 0K«lXRaCJKJBRtfy7>dry hfi£TOKS?iJL 

[0 0 6 5] 

#£b<&, htf>8 8 P, 9 0PJ1 6 6, 6 7 
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[fflft] ¥08-281420(08. 10.02) K: 48/ 65 

, §LgMX^-X2 9©4Ulftg:5tt£ftW3o ^gagdcfcD, 
-^D-7 6 6i^7>^7 hv-U>**3 4±6*7y>!ry h(Dm<D®&& (0 
^7-/^-^D-7 6 6,i»3 2±OJKOIWO»2l^ 
(IEI5(C^$tlTV^) «, ftlf«^7>y7 MO*g7<>R 1 
, R2'cfc.D±(C&3. d^LT-f^^/n-TV >tf&Wil Ott, /17-7 
^faI-^7-A 1 0 4A, 10 6 A<Z>'¥— h D-£ l:^^.T^7 >>r 

6tt, ^n-e'nT^^oLX-^T-A 1 0 4A, 1 0 6 A©m-0?|jA^X hD 

[0 0 6 6] 

#y Mf>j5W^'»— Wb&tfitZ. C(DEBH=tO, -<>^>^/n- 
f^>^gll Ofttftfy h tf> 8 8 P, ' 9 0 P£0H#fcfc^TI$tt00Rtf 

^.(#51. 5mm) IfcAbt, ^^>jf/3-f^>^Sil Ott, 

WJO*Otell&^*WOtffi*lC*V>TWW3.-5; hcDSL^BX^-X2 9rt 

[0 0 6 7] 

^-l/-K;P7 i tr>y | J 1 O ORXH O 2tt, ^>^>^/n-f^>^tl 
A «fc O ^ $ n 5 d t ft < 3 1 & /h $ fcM£# £il b T S \z ® 
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* < mi?-- v v \zy z -fe^-r s d t § . 

[0 0 6 8] 

o 

[0 0 6 9] 

, r 

o 

[0 0 7 0] 

teftM (wit)*) ttiiTO'f >^>^/3-f >^8l i o oitti, a 

7 7.-A1-0 4 A, 1 0 6 A^feOliM^EEvU 0 4, 1 0 6'fcJ:o 

x^^n^o. £i®£&je->u>^i 0 4H tr#y h tr> 1 o siz^vmi 
myu~Ai 4\ztim-rzi$'vm&zti* 82©$&jee*>u>^i o 6«tf#y 
btf>i i o(ij:depjsiM7I/-ai 5»3Hig-rs^t?*ii^$nTv>s. 

y'J>^1 0 4, 1 0 6 OBRWfilfticffc&T, A7- h7>7777-i 1 0 
4 A, 1 0 6 Afi#5T*J&>Xtt§l&«>SftS. A 7- h7>7777-A 1 0 
4AH £#>yhtf>l 1 2£«fc0lM H^fflJ*j7 4fCfi!lsIT*^Til8'&$n 
-5. mmzbX, 'A°7-h^>X7 7 7-Al 0 6 Atttftfy h tf > 1 1 4£cfc 

oik h*5M7 6 csisi-rs^T?is^snT^s. 

[0 0 7 1] 
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yM£>8 8P. 9 0 P±TR#ff0DlC0Sfc£i*£>n, AKLTT-Z^-^P 
>+>if/3-^-gf6 0«bf#y Mf>8 8 P, 9 0 P0±£KRSfHeI 0 \z 

Mf > 1 1 4 £iILT-f >^r>^/3-x^ >^g«^Te^^n§o 
[0 0 7 2] 

$ft&. WgRjflBfcX h^A7-k>7'U 1 1 5tt, 1 1 8£fl*£l»J 

Witac»Mi6j|t5. i i 8tt; tr>i2 0±©+r 

-f F^W7 4lC^bT]5IIllT^^Tiia-&$nT^^ 0 ^;i/^7>£ 118© 
fr«llttfei;ii*#;H- 1 1 .6lC«kO^Pl1iBT*0, *Ao-5 1 2' 2 
.^flj«SI5T?lHl<El-5«k"5tCil3^^e>nTlriS. 77U*--*P 

[0 0 7 3] 

^tc^isija-«y h©ftjH'<©7^-fe^*iaihLfco*ftiFi"5c:t^<, mmzft 

y©-f >^X«n-x-Y >iffrt>%5 l'^O^'TT'O'bO^tXlftTSfeftCRl 
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[0 0 7 4] 

R^K^ttJIft • frftmmmW3.-y h 1 2 4, l 2 6RZS1 2 SfcioT&BR 
trtft&SttSh*. ft«S«/i*Hiftfi3.-y M 2 4, l ! 2 6^12 8jl 

h©ffl!M3 6XWflh5>X77 K^A40C«fc0t>'5lO 
©^Ll§3 OR^OBUM^.--/ h©ffiJ!3 6 ST, >^£ftfc 

[0 0 7 5]. 

ffijSoflSfflSStftjKSIlBL^Stttl^ • *#&ajg«:L-y M 2 4 , 12 6 

WSrLTffitlZ\Z-OtlTtRlfoZnz. fci&£^©S5&v?xy Mi, ^l©$gS 
7/1-3^ I/- >Z (04 ROT 5) rtfcjftibsn, -tn-PnfflB 

3 6RtXh^>X77 H5A4 0HJ:O^SI$tlTViSBPWJ/3— r-f 

[0 0 7 6] 

<D£%.mK> ttiL&^WW K 1 2 4D. 12 6DS^1 2 8D^Sntl>5 
. fi& S^^^gMRMtttg^ • *#Jftfflge:i:iy H24, 12 6 

&^i2 8[i ft£L<\z. *mmmiz&*tLTft'£2n%mT*i)-z)H?7 
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XWPrinting Research Inc. K£ D ^Oi^S UP E R BLUE HVTMTrlT 
IK£ftWS> *%W<D&m%®%r&K>m%AT*& Moward W. DeMoore fc*f 
r^M^m^SBJ £tr>3li®, 1 9 9 3¥1 0 3 6 BtefttfJSnfc 
rai$f6M#IBfttffcB«£'0 8/1 3 2, 5 8 4^©4 I TH^$tlTV^ D (I 

,[0 0 7 7]- 

,i«#:^Mm^ei 2 4, 1 2 6^12 8CiO, ft*fcgMM7- 
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